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Bliss’ new Rolling Bolster Press... 


BLISS 


SINCE 1857 


R 


...gets the most from each man hour! More than twenty of these 
new Bliss presses have already been ordered by a major automotive producer! How 
much money could this new press development save your stamping department? 
Operators can change dies while the new Bliss rolling bolster press is running... 
when the press run is finished, a bolster rolls in with the new dies already in place 
and the press is ready to go again in minutes. Result: the Rolling Bolster Press is 
producing stampings 90%, of the time as compared to 40% efficiency for conventional 
straight side presses. It is adaptable to either long- or short-run production operations. 
We'll be glad to give you details, 


E. W. BLISS COMPANY -: Canton, Ohio 
BLISS is more than a name... it’s a guarantee 








Bore 23 holes on 1 machine 


Heald Model O Bore-Matic 
so/ves multiple-hole Borizing problem 
with interchangeable Multi-Spindle Heads 


i ieee Problem—to precision bore 23 holes, 
ranging from .0305” to .3570” in diam- 
eter, in medium-hard aluminum gear-box 
plates, with a tolerance of .0005” on diameter 
and .0009” on centers—also to bore 12 
similar holes in a matching plate. 


The Solution—a Heald double-end Model 
O Bore-Matic equipped with two sets of inter- 
changeable Multi-Spindle boringheads. As 
shown in the drawings at the right, the 23- 
hole plate is precision Borized to the required 
tolerances in only three operations, using an 
indexing cross-slide and with all holes accu- 
rately positioned by cross-slide index and 
spindle location. One set of Multi-Spindle 

heads is used for the 


Myl= pe 


HEALD 


first two operations—then spindle plates are 
changed for the final operation. The second 
set of spindle plates also finishes all bores in 
the 12-hole plate in two operations. Average 
production is 10 parts per hour. 


Heald Multi-Spindle boringheads consist 
of interchangeable spindle plates, precision 
bored to mount the desired number of minia- 
ture Red-Head boringheads which are belt- 
driven from a single motor. This arrangement 
permits simultaneous Borizing of multiple 
holes with center distances as close as °4” 
To save production time and cost on your 
multiple-hole borizing jobs, ask your Heald 


engineer for complete information on Model 
O Bore-Matics. 


It PAYS to come to Heald 


THE HEALD MACHINE COMPANY 


Subsidiary of The Cincinnati Milling Machine Co. 


1. Bore two locating holes in 
single-end cycle using spin- 
dle plate No. 1 


2. Bore 7 holes in double-end 
cycle using spindle plates 
No. 1 and 2 


- Replace spindle plates No 
1 and 2 with No. 3 and 4 
and bore 14 holes in dou- 
ble-end cycle. 


Worcester 6, Massachusetts (Arrows show direction of 


table travel for holes in- 


Chicago * Cleveland * Dayton * Detroit * ‘Indianapolis * Lansing * Milwaukee * New York « Philadelphia * Syracuse dicated) 
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THE MONTHLY MAGAZINE OF ENGINEERING AND PRODUCTION 


IN THE MANUFACTURE OF METAL PRODUCTS 


SHOP PRACTICE 
Automatic Methods Play Big Role in Hydra-Matic Torus 
Fabrication 
Flexible Production of V-6 and V-12 Engine Blocks 
Helical-Keyed Drive-Shaft is Heart of Torque-Sensing Mechanism Samuel Herman 
Cable Tension Operates Work-Clamping Levers 
Mechanized Equipment Expedites Handling of Automotive Sheet 
Herbert Chase 
New Instrument Provides Direct Monitoring of Lathe-Tool Position 
One Furnace—Two Quenches 
Grinding Special Rolls with Crush-Trued Wheels 


MACHINE AND TOOL DESIGN 

Calculations for Deep Drawing of Flanged Shells 
Circular Knife-Edges Locate and Grip Thin Castings 
Form Die for An Unusual Part 

Device for Drilling Two Small Hoies Close Together 
MACHINERY’s Ingenious Mechanisms Competition 
Dial’s Moving Witness Mark Compensates for Backlash 
Cam Eliminates Shock in Rack Movement 


MANAGEMENT PROBLEMS 
Progress on Parade 
Pretest—to Prevent Failure 


REFERENCE SECTION 
New Tables Simplify Helical-Spring “Arithmetic” —Part | ... Peter F. Rossmann 


DEPARTMENTS 
Keeping Up with Washington 
Talking with Sales Managers 


Tool Engineering Ideas Latest Developments in Shop Equipment 160 


New Catalogues 
Ingenious Mechanisms 


PRODUCT DIRECTORY mts ADVERTISERS’ INDEX 
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Only Landis cuts, rolls, taps, 





rinds threads 


Cutting threads on double-end studs 
at Kilbourn Engineering Co., Mil- 
waukee, Wisconsin 


Rolling ‘threads on jet engine 
mountings at Liston Grinding Co., 
Tonawanda, N. Y. 


Tapping threads in cylinder retainer 
caps at Cleveland Hydraulic Co., 
Bedford Heights, Ohio 


Grinding threads on worms at 
Bendix-Westinghouse, Elyria, Ohio 


LANDIS Machine COMPANY w.vscssono . rennsvivansa 


THE WORLD'S LARGEST MANUFACTURER OF THREADING EQUIPMENT 
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AUTOMATIC 





This automotive pinion is fed automati- 
cally froma vibratory feeder down a chute 
to the magazine slide from which it is 
located and clamped on an expanding 
arbor. The pinion is cut, stripped from 
the arbor and ejected into the unloading 
chute. Total elapsed time, one minute. 
Gear Data: 16 Teeth, 18 Pitch, 20° 
Pressure Angle, 18° 30’ Helix Angle, 
54” Face Width. 


THE 
PRECISION 
LINE 
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WORK HANDLING 


Is A Natural Complement to 
the High Production Rates 
of the Fellows 4GS Gear Shaper 


Although designed for both manual and automatic loading, the 
4GS Fellows Gear Shaper makes best use of its high production rates 
when equipped with work handling devices. 


The physical construction of the machine is such that it may 
be easily adapted for use with magazines and chutes for automatic 


loading and unloading at substantial cost savings on continuous 


production runs. 


Ask your Fellows representative about the many advantages of 


automatic work handling with the 4GS Fellows Gear Shaper, or write 
direct to the Fellows Gear Shaper Company. 


These internal clutch parts are handled 
in the same manner as the 16-tooth ex- 
ternal pinion, except that the cutter- 
spindle is automatically stopped at the 
top of its stroke for clearance during the 
loading and unloading cycle. Cutting 
time is 114 minutes. Gear Data: 10 Teeth, 
12.4 Pitch (Stubbed), 30° Pressure 
Angle, Spur, 4” Face Width. 


This transmission cluster gear shaft is 
handled by two sets of air-operated 
“fingers’”’ mounted on a turret. As the 
turret rotates, one set of fingers moves 
the finished piece to the unloading chute 
while the other set brings the new blank 
into position. Cutting time is 35 seconds. 
Gear Data: 10 Teeth, 12.4 Pitch 
(Stubbed), 30° Pressure Angle, External 
Spur, 44” Face Width. 


This automotive stem pinion is handled 
in the same manner as the cluster gear. 
In both cases, safety devices prevent the 
machine from starting unless the blanks 
are in the correct cutting position. Load- 
ing and unloading chutes may be hand 
or conveyor fed. Cutting time is 2% 
minutes. Gear Data: 17 Teeth, 10 Pitch, 
19° 30’ Pressure Angle, 32° 51’ Helix 
Angle, 5%” Face Width. 


THE FELLOWS GEAR SHAPER COMPANY 


78 River Street, Springfield, Vermont, U. S. A. 
Branch Offices: 
1048 North Woodward Ave., Royal Oak, Mich, 
150 West Pleasant Ave., Maywood, N. 
5835 West North Avenue, Chicago 39 
6214 West Manchester Ave., Los Angeles 45 


Gear Production Equipment 
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CINCINNATI ACRAMATIC... 


complete integration of 


numerical control and machine design 


Here is a simplified numerical control sys- 
tem that brings to more and more shops 
the cost-saving benefits of this efficient man- 
ufacturing concept. This system realizes the 
full potential of numerical control because 
all its elements are completely coordinated 
from their inception under the single respon- 
sibility of The Cincinnati Milling Machine 
Co. . . . where numerical control specialists 
work hand in hand with machine tool design- 
ers, and application and methods engineers. 

ACRAMATIC is a simpler, more adaptable 
system for either positioning or contouring, 
with a number of practical advantages that 
reduce the time and cost of both program- 
ming and machining... 


Simplified Contour Programming, requiring 
less input data because of exclusive parabolic 
interpolation method. 


Cutting Tool Compensation permits change 


of cutters without change in programming. 


Zero Shift Control eliminates need for exact 
positioning of work on table. 

Automatic Repositioning — all dimensions 
are established from a single base point. 


Feed Rate Override allows manual adjust- 
ment of feeds below programmed rates. 


Accuracy unaffected by varying line voltages, 
because dimensions are represented by volt- 
age ratios. 

There are many other ways in which 
CINCINNATI ACRAMATIC takes full advantage 
of the possibilities of numerical control. 
General information is contained in Publi- 
cation M-2125, or our Application Engi- 
neers will be glad to show you how this 
unique system can be applied in your shop. 
May we hear from you? 


The Cincinnati Milling Machine Co. 
Cincinnati 9, Ohio 


BUILDERS OF FINE MACHINE TOOLS: MILLING © GRINDING © BROACHING * ELECTRICAL DISCHARGE MACHINING 
DIE SINKING * CUTTER AND TOOL GRINDING * PRODUCTION LINES * METAL FORMING °¢* HARDENING MACHINES 





MACHINERY, February, 1960 





Above: CINCINNATI 30” x 52” Vertical Hydro-Tel equipped with CINCIN- 
NATI ACRAMATIC 3-Axis contour control, performing a die sinking 
operation on a die for a milling machine motor compartment cover. 
ACRAMATIC's exclusive parabolic interpolation method programmed this 


entire complex operation using only 2000 punched cards for the twenty 
hours of machining required. 


At right: CINCINNATI ACRAMATIC 2-Axis Positioning Control automatically 
provides fast, accurate hole location. Programming requires only the 
typing of an eight-digit number for each hole location. 
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Two exclusive Landis Centerless features 
for maximum production and precision 


Landis +12 Centerless with power 
operated loader and automatic 
cycle grinds 380 special piston 
assemblies per hour. 


Rigidized Spindles 





precision grinders 














Microsphere Bearings 


Close running clearance gives faster 

: ' ry elola colli melaloMelaatlgel(-Ma-1)olealt-MloMi-l-to 
changes. Simple, one piece bearings 
with babbitt lining for long life and 
re letoYetatelo] o) Me) Y-igehifolak 


LANDIS TOOL COMPANY a PENNSYLVANIA 
y ; 








MULTI-SLIDES 
MULTI-MILLERS 
PRESS ROOM EQUIPMENT 


ATLAS 


| PRODUCTS | 


YY 


U.S. TOOL COMPANY, INC. 
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PROPOSAL, 
FOR PROFITABLE 
PUNCH PRESS PRODUCTION 


When the familiar orange and black U. S. Tool Proposal 
reaches your desk you are on the road to Punch Press 
Production that will please the most pessimistic. 


There is no “‘high pressure” in a U. S. Proposal. 
Each one details our method of handling the material 
for the particular metal stamping project involved. 
You get the facts . . . you get the figures. 


To insure positive Punch Press feeding, major press 
manufacturers often specify U. S. Feeds and 

U. S. Stock Straighteners as original equipment. They 
do so because they know that Profitable Punch Press 
Production depends upon the utmost efficiency, 

from coil stock to finished stamping. 


Consider your present equipment — is it really set-up 
for Profitable Punch Press Production? If not, let us 
submit our PROPOSAL to help you achieve greater 
efficiency and economy in your stamping operations. 


Send for Bulletins No. 85M and 151M. 


U.S. TOOL COMPANY, INC. 


AMPERE (East Orange) NEW JERSEY 
U. S. Multi-Slides® © U.S. Multi-Millers® » U. S. Automatic Press Room Equipment » U. S. Die Sets and Accessories 
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illustrated here are 

(reading from top to bottom): 
ACR-1642 U. S. Automatic 
Centralizing Reel; ACC-1648 
U. S. Automatic Coil Cradle; 
SF-68A U. S. Slide Feed 
with Plain Straightener; 
PDS-16H U. S. Power Driven 
Straightener; PDSC-1648 

U. S. Combination Cradle- 
Straightener. 
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Unique, Automatic Headstock 


More Speeds — Greater Range —The new eight-speed 
headstock (16 with a two-speed motor) gives you more 
speeds in a wider range —from 45 to 2262 rpm — for 
maximum metal removal efficiency. 


instant Speed Changes throughout the full range are 
made possible through exclusive, Warner & Swasey 
designed direct-acting hydraulic clutches (which never 
need adjustment) in combination with a constant mesh, 
helical gear train. Time loss for gear shifting in con- 
ventional headstock gear trains is eliminated. 





Full Power is always available at the spindle nose by the 
higher-powered, direct-mounted motor. Direct mount- 
ing also eliminates motor-drive maintenance problems. 


New, Rugged Bar Feed and Collet fhuck are hydrau- 
lically operated with single-lever control for easy, fast 


handling. The wider base and rigid construction of the 
bar feed permits greater accuracy and smoother work 
finishes on high-speed, heavy-duty work. 


WARNER & SWASEY 
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This is the new exclusive single lever headstock control... 
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1%” BAR CAPACITY 
15%” SWING 


No.3 ram type turret lathe 


Exclusive, Single Lever 
Preselector and Speed Control 


Control of spindle speeds is now an easy one-hand 
EL 4 operation on the new No. 3! Preselection of speeds, 
22 62 iH¢ speed change, brake and neutral—all are obtained with 






any 50 the same lever! 
bo the | \57 900)\4 \430 715 at No fumbling for speeds...no gear shifting. Just rotate 
a sa BI vec the handle to preselect; move it up or down to engage 


new speed instantly. 


No figuring... the direct reading preselector dial tells 
you the surface speed for each diameter and rpm. 


No remembering (or forgetting)...the preselector 
drum lets you set up the sequence of cuts; numbered 


clips tell you where to find the speeds and their order 
of use. 


Neutral (free spindle) and Brake are selected by 
rotating lever to the left. 

Forward and Reverse are controlled by a switch lever 
on front of headstock. 

For free brochure write 
Warner & Swasey Company, 
Cleveland 3, Ohio. 





You can produce 
it better, faster, 

for less...with a 
WARNER & SWASEY 


This is how. easy it is to operate 





G & E 10HQ HOBLIQUE* Universal Gear 
Hobber is designed for high speed, high pro- 
duction hobbing of spur and helical gears up 

G & E Universal Gear Hobbers are ovail- ee 

able for commercial and precision production 

of spur and helical gears, up to 160” diameter. 


G & E Worm Gear Hobbers are long 

established leaders for fly tooling or hobbing 

commercial and precision worm gears up to G & E Gear and Rack Cutting Equipment 

100" & diameter. for automatically cutting a diversified range of 
spur and bevel gears, sprockets and racks. 


MORTON PRODUCTS: Abrasives + Grinding Wheels + Machine Tools + Refractories + Electro-Chemicals — BEHR-MANNING DIVISION: Coated Abrasives * Sharpening Stones + Pressure-Sensitive Tapes 


14 MACHINERY, February, 1960 





G & E Delapena COLD HEAT* Gear- 
Tooth Induction Hardener employs a 
revolutionary new process for hardening gear 
tooth profiles. A patented intensifier operating 
under water, consistently produces a uniform 
hardness pattern, and reduces distortion to an 
absolute minimum. 


... famous shapers 
and gear cutting 
machines join 
fast growing 
machine tool 
family 


G & E Tool Room and Industrial Shapers 
meet every requirement for speed, accuracy 
and compactness on general work. Available in 
seven sizes from 14” to 36” stroke. Can be 
equipped with an hydraulic follower attachment. 


The addition of the Gould and Eberhardt Divi- 
sion expands capacity and adds a variety of prod- 
ucts to the Norton line to serve you better in the 
Machine Tool field. 

The G & E machines shown here are popular 
leaders in the broad line that will continue in its 
entirety. Transferal of the manufacture of these 
machines to Norton headquarters is accompanied 
by the technical know-how that has made G & Ea 
long established, highly valued supply source of 
metal cutting equipment. 

At Worcester, production of G & E machines is 
assured the top quality standards that have made 
Norton the world’s largest supplier of grinding ma- 
chines and lappers. 

Norton will be glad to help you select the G & E 
equipment you need for the results you want. For 
further information or for G & E parts, write 
NORTON CoMPANY, Gould & Eberhardt Division, 
Worcester 6, Massachusetts. 


MACHINE TOOLS 
Making better products 


»..to make your products better 


MACHINE TOOL DIVISION: Grinding and Lapping Machines — G & E DIVISION: Shapers + Gear Cutting Machines © Gear induction Hardeners 
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ee PART: In-line six-cylinder block 
, _ OUTPUT: 100 per hour at 1009 
“Ws af j i OPERATIONS: Milling, drilling 
. boring, reaming and tapping 
Ps 


A few years ago Cross delivered, to a large auto- 
e os oe mobile manufacturer, three Sectionized Transfer- 
Cross ‘Building Block” matics for machining cylinder blocks for high 


7 ; ° powered V-8 engines. These machines introduced 
Construction Permits new concepts of flexibility by standardizing bases, 


Reworking Line at 40% transfer mechanisms, fixtures, heads and other 
9s component parts. 

of Or ig inal Cost Last year, due to public demand, the car com- 

pany had to make a quick switch from V-8 engines 
































same 


to small in-line sixes. The new standards that 
Cross created for these Transfer-matics permitted 
the change to be made in a minimum amount of 
lead time and at a cost savings of 60%. 

Today, one line is already producing in-line 
six-cylinder engine blocks and a second line is 
being converted for a production increase during 
1960. This is proof positive that Cross engineered 
flexibility does pay off and that it costs no more. 


MACHINERY, February, 1960 











One of four sections of the new Cross 
Transfer-matic now producing in-line Six 
cylinder engines. A few months ago, this 


machine was making V-8 blocks 


Established 1898 


«CROSS. 


First tn Automation 


PARK GROVE STATION ¢ DETROIT 5, MICHIGAN 
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FROM CREATIVE CRUCIBLE: HIGH SPEED STEELS THAT MAKE BETTER TOOLS POSSIBLE 
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UNGROUND CLASS "C” HOBS, made from Crucible’s M2S, consistently meet runout tolerances as required. 
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ACCURATE HOBS— 


WITHOUT GRINDING ! Toolmakers hold hob tolerances to less than 


0.001" without finish grinding—because of improved manufacturing skills and 
continually improved Rex® High Speed Steels. 


Today’s toolmakers are not only pro- 
ducing accurate unground hobs to 
closer tolerances —they’re also making 
them stronger, longer-lasting and with 
fewer grinding stresses. 


What is behind this development? It’s 
the skill of the toolmakers — combined 
with continuing Crucible developments 
that improve the quality of Rex High 
Speed Steels. Crucible tool steel metal- 
lurgists, working closely with produc- 
ers of fine precision tools, are able to 
devise mill manufacturing practices to 
provide steels ideally suited to specific 
applications. 


At Crucible, Rex High Speed Steels 
have always been produced under the 
close personal supervision of the most 
experienced men in the industry. To- 
day, these men utilize the most ad- 
vanced electronic instrumentation to 
assure the production of highest quality 
steels. For example, they use precision 
instruments to control the temperature 
of the molten metal, in the melting fur- 
nace, so each heat is produced under 
identical conditions. New techniques 
permit greatly improved deoxidation of 
the liquid steel. New ingot mold designs 
provide freedom from segregation when 
the steel solidifies. And all Rex High 
Speed Steel billets are inspected ultra- 
sonically before they are rolled or 
forged. 


As a result, Rex High Speed Steels con- 
tinue to make the best hobs because 
they offer: 

more uniform distribution of car- 
bides throughout the section. This 
ensures minimum size change, greater 
predictability in heat treatment, greater 
hardenability and more uniform hard- 
ness in the heat-treated tool: 

more uniform distribution of sul- 
fides in the free-machining grades. 
And this provides improved machin- 
ability and superior surface finish. 








CRUCIBLE 








Single-Thread Gear-Hob Tolerances 
(in Ten Thousandths of an Inch) 





DIAMETRAL PITCH 











Table: Metal Cutting Tool Handbook 


FINAL PROOF OF A HOB’S ACCURACY. This lead variation chart, 
produced by a special electronic recorder, provides a check of 
every tooth in the hob. Checks are made “against perfection” — 
so, any deviation shows up on the chart. Photomicrograph shows 
tooth area’s structure and the uniform distribution of carbides 
in Crucible Rex M2S. (Photo: 100X dia.) 
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BETTER TOOLS, THROUGH 
BETTER STEELS. The con- 
stant improvement of Rex 
High Speed Steels ensures 
the increasingly greater 
performance of fine twist 
drills, taps, broaches and 
cutters —as well as hobs. 








STEEL COMPANY OF AMERICA 


Branch Offices and Warehouses: Atlanta * Baltimore * Boston ¢ Buffalo ¢ Charlotte « Chicago 


Cincinnati * Cleveland « Columbus ¢ Dallas. * Dayton ¢ Denver « Detroit * Erie, Pa. * Grand Rapids « Houston « Indianapolis « Los Angeles 
Miami ¢ Milwaukee « New Haven e Caldwell, N. J. © New York © Philadelphia ¢ Pittsburgh ¢ Portland, Ore. « Providence « Rockford 
Salt Lake City * San Francisco * Seattle * Springfield, Mass. * St. Louis « E. Syracuse * Tampa « Toledo « Tulsa « Twin Cities 


by GRAY 


When four 75 HP unit heads pour 300 HP into 











a cut the chips fly with a cost cutting ring. 
This 108”x 96”x 30’ GRAY was recently installed . 
at The Kearney & Trecker Co., Milwaukee, 











where real milling is well understood. This 
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unquestioned reliability 
ease of control 

It all added up to a new Gray, 
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Quality doesn’t cost...it pays. 


The G. A. GRAY Co., Cincinnati 7, Ohio 
































McGregor-Michigan teams a Cincinnati Shear with its Cincinnati Press Brake 
to get maximum accuracy for its custom plate fabrication. 








Cincinnati accuracy pays off for McGregor-Michigan on this truck bed side 
rail. It's formed from \,” x 18’ plate, with pre-punched holes for stake pockets. 
Bends are so accurate that pockets can be welded in place with no fit-up time. 








This CINCINNATI® PRESS BRAKE means 


bigger iv: 
FEW RF wea seams 
1IESS reraiins 
EaSIEF creation 


All four of these advantages mean money to McGregor- 
Michigan Corporation, Detroit. And they got all four 
of them when they bought a 36 Series Cincinnati Press 
Brake to be used along with their Cincinnati All-Steel 
Shear. 

As a result, “this new brake . . . helps us be more 
competitive with some of the larger shops,” says R. Hil- 
precht, sales manager of this steel plate fabrication shop. 

This is just one example of the way Cincinnati Press 
Brakes and Shears are cutting costs and opening up 
new business for shops across the country. They quickly 
pay for the extra refinements you get in Cincinnati-built 
machines. 

Write Dept. D for new Catalog B-12, and pick the 
brake that will mean new profits for you. 


Shapers / Shears f Press Brakes 


nme CINCINNATI 
Cincinnati 11, er U.S.A. “Ss IAPER co. 
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Extrusion Presses for aluminum, magnesium, copper, titanium, 
brass, stee/... 1,000 to 12,000 tons... production primed 


b BIRDSBOROD 


e Engineered to produce profitably for you... 
BIRDSBORO oil or water operated Extrusion 
Presses have several design innovations that will 
help you meet expanding productivity schedules for 
years to come. These versatile presses are capable 
of producing a broad range of sections and tubing 
of round, rectangular and irregular shapes. 





For example, the press shown to the right is an 
unusually fast-acting 3,000-ton oil hydraulic extru- 
sion press that substantially reduces dead cycle 
time. A unique die slide arrangement provides an 
alternate location for inserting, removing, dressing 
or adjusting a second die while extrusion continues 
uninterrupted. 





The press shown below is another example. This 

2,750-ton self-contained, oil hydraulic four-column Contact your BIRDSBORO representative for a 
aluminum extrusion press is engineered to extrude more comprehensive picture. Sales Department: 
shapes from billets of 8 to 12 inches in diameter, Reading, Pa., Engineering Department and Mfg. 
and up to 32 inches in length. Plant: Birdsboro, Pa. District Office: Pittsburgh, Pa. 
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4 STEEL CASTINGS e Weldments "CAST-WELD” Design ROLLS: Steel, Alloy Iron, Alloy Steel. 
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Single Spindle Disc Grinders—For production § Precision Double Spindle Disc Grinders 

grinding single surfaces. Manual and power- — Grind TWO parallel surfaces in ONE 

operated work-carrying fixtures available. operation. Rotary, feed thru or gun type 
work fixturing. 


Precision Vertical Double Spindle Disc Special Purpose Disc Grinders—For par- 


Grinders— Grind TWO parallel surfaces in allel surfaces, sequence grinding, generating 
ONE operation. Springs and miscellaneous curved surfaces . . . single or multiple 
small parts for watches, business machines, surfaces. 
electronic applications... metallic and non- 

metallic materials. 


a full line of precision disc 
grinders for high production, 
high quality flat surfacing... 


For information precision disc grinders 
send for Condensed General Catalog BELOIT, WIisSscOonNnN SIn 
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| LAKE ERIE |MAKES GOOD 








Lake Erie has recently built some of the world’s largest and 
most highly engineered presses 














® Pictured at right—a self-contained 2000 ton forging press for 
Allegheny Ludlum Steel Corporation. 





@ A 6500 ton briquetting press for Titanium Metals Corporation 
of America. 





A vertical copper extrusion press—said to be the world’s largest 
—for Scovill Manufacturing Co. (2500 tons capacity). 


A 10,000 ton combination drawing and stretch forming press 
with a 24 foot x 9 3” bed for McDonnell Aircraft Corporation. 





Right now Lake Erie is building more of the world’s largest 
and most highly engineered presses 


@ A unique 166 foot long 450 ton draw bench with 44 foot stroke 
—the largest known—for drawing pipe up to 20” in diameter 
with 1” wall thickness. 











@ A self-contained (oil operated) 4300 ton aluminum extrusion 
press for Reynolds Metals Company. 


ror enamnecnna » exeenience »resronsioy LAKE ERIE 


machinery corporation 


BUFFALO 


new york 





ARTIST CONCEPTION of the unusual 2000 ton Allegheny Ludlum forging » 
press which is currently operating three shifts a day. It is impossible to 
illustrate this press photographically because it extends through the floor. 
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BURGMASTER ‘re cantolee 


Maximum Flexible Automation - - - 


for Drilling, Boring and Tapping Lots 
of Any Size 


At Rocketdyne, small lots are no limitation in 
putting a part into automatic production on 
the tape controlled Burgmaster machine. The 
fact is, small lots bring into sharp focus the 
basic advantages of performing all close 


tolerance hole machining operations by this 
method. 


jigs are eliminated and simple stan- 
dard clamps may be employed to hold 
the work. 

costly tool room procedures for spe- 
cial tooling is greatly minimized. 

lead time is reduced since it requires 
much less time to program a part, prepare 
the tape, make the setup and get into 
production. 

surer faster production is assured be- 
cause the Burgmaster follows the tape 
command signals exactly, and continues 
machining to close tolerances in the 
fastest possible manner. 

engineering changes cre quickly put 
into production by the simple modification 











Speed Production, Cut Costs of 
Experimental or R & D Parts. 
Less time, from the drawing board to the finished part— 
this is the simple formula that works to your advantage 


when producing lots of any size with the tape controlled 
Burgmaster Turret Drilling Machine. 


268 operations on 100 holes are produced 8 times faster 
on this Rocket Instrumentation Panel. During machining, 
one tool change is made on two spindles. Note the 
simple holding clamps. 





3BH Automatic 
Hydraulic 
142” Capacity 


Tool savings alone will pay for a $68,000 Tape Controlled 
Burgmaster Turret Drilling, Tapping and Boring Machine 
within a year, while producing small lots from 3 to 5 parts. 
In addition, the machine is producing up to 8 times more 
parts compared to conventional machining methods. 


Time is the vital element in producing Research and 
Development hardware and production at Rocketdyne 
moves fast in order that parts in process will reflect im- 
provements determined by latest tests. The tape controlled 
Burgmaster is an answer to getting into production fast 
and making engineering changes rapidly and inexpensively. 


Parts are clamped on the 30” x 45” positioning table 
using an aluminum sub-base and simple clamps instead of 
expensive tooling with drill bushings. Table positioning 
is rapid and accurate, being automatically controlled by 
tape to accurately locate the work on two axis for each 
setting. The tape also controls the selection of proper 
spindle sequence and all machine functions. In addition, 
all standard adjustable Burgmaster controls are main- 
tained including pre-selective spindle speeds, infinitely 
variable pre-selective feeds, selective rapid approach and 


SEQUENCE OF 268 MACHINING OPERATIONS 





Spindle No. Tool No. of Holes 
l No. 1 Centerdrill | 72 


No. 4 Centerdrill | 28 
159 Drill =| ‘52 
Tap 10-32NF-3B 
Tapmatic Head | 52 | 980 | 31 

136 Drill 16 | 2400 | 003 | 
Tap 8-32NC-3B 
> Tapmatic Head | 16 bs | 8 | 
|__1.06 Drill 10 003 
| _.75 Drili ae 003 
| 406 Drill 7 004 


218 Drill Set SG 004 


* NOTE: Tape is programmed to stop machine after drilling eleven .75 Holes with 
Spindle No. 8. Tools are changed on Spindles No. 1 and No. 4 per above 
chart, then automatic tape controlled operation is resumed by depressing 
the start button on the master panel to complete the last 11 holes. 


Speed Feed 
2400 003 
| 2400 .003 
1540 005 












































" MANUFACTURING COMPANY, INC. 
a 15001 South Figueroa Street, Gardena, California 
DAvis 9-4158 


return, skip indexing, precision depth 
control and simple manual controls for 
making fast set-ups. As a result, all 
operations are carried out at their most 
efficient rate for high finish, precision, 
speed and longest tool life. 


INQUIRE TODAY at no obligation 
how you can save time with Automatic 
Tape Controlled Production. There is 
a Burg representative or dealer near you 
that will supply all the facts. 


Burgmaster 3BHT 8-Spindle Turret Drill- 
ing, Tapping and Boring Machine with 
30” x 45” Positioning Table and GE 
Tape Controls. 
Rocketdyne, a Division of North American 
Aviation, Inc., Canoga Park, California. 
Rocket Instrumentation Panel. 
1020 steel plate, 4” x 9” x 18”. 
Centerdrill and drill 100 holes, tap 68 
holes: a total of 268 operations. 
Standard clamps. 
Five parts. 
Table positioning to +.001”. 
Line of single spindle drills using drill jig. 
One part per day. 

: Eight parts per day. 
Increase? production 8 to 1, lead time 
drastically reduced, tool saving alone will 
approximately pay for $68,000.00 Burg- 
master Machine within a year. 


Write for Bulletin 

describing Burgmaster 
6 and 8 spindle Tape 
Controlled Turret 

Drilling, Tapping and 
Boring Machines. See 
Burgmaster Machines 


Chicago 25, ill. 
~ 5329 Lincoln Ave. 
~-LOng Beach 1-1178 


Cleveland 7, Ohio 
14706 Detroit Ave. 
ACademy 


representativesin other ; 
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electro-probe. 


Yes, the Electro-Probe does measure 
to high accuracies, even with a set- 
up as limber as this. It’s the only 


gage that can! 


By far the lowest contact 
pressure of any electronic 
gage ... only 2.5 grams... 
a precision touch so light 
that you can gage depend- 
ably, in the shop without 
the need for highly rigid, 
heavy-weight stands. Only 
with the Electro-Probe do 
you get high accuracy gag- 
ing using an ordinary test 
set or other easily available 
fixture. 


Precision pivot de- 

sign keeps this 
feather-light pressure virtually constant 
throughout range to maintain necessary 
gaging accuracy (change is less than 0.1 
gram per .001” of contact travel). This 
pressure uniformity is found only in the 
Electro-Probe. AND only in the Electro- 
Probe is this pivot point properly located 
so that magnification remains constant 
with changes in gage head position. 





You can use the Electro-Probe any- 
where safely and conveniently. Gage 
head and cord are impervious to oil and 
water. Contact can be positioned any- 
where within arc of over 200° and is 
clutch-mounted for complete overtravel 
protection. Small ball tip on contact lets 
you check where other electronic gages 
cannot. Other size tips available. 


AAFEDERAL %z 


FOR RECOMMENDATIONS IN MODERN GAGES... 


Dial Indicating, Air, Electric, or Electronic — for Inspecting, Measuring, Sorting, or Automation Gaging 


MACHINERY, February, 1960 





© Wide view dial has accurately cal- 
ibrated, clearly marked scales. 

Pointer is needle thin for precise, 
unconfused readings. You choose any 
two magnifications you want from 100 
X to 10,000 X. Lowest magnification 
gives you + .020” range and .001” min. 
grad.: highest gives + .0002” range, 
.000010” min. grad. Lightweight ampli- 
fier uses high-reliability transistors that 
outlive vacuum tubes 20 or 30 to 1. Mer- 
cury cell batteries provide long life, con- 
stant voltage, drift-free operation; give 
you an electronic gage which has instant 
start up. No slow-charge batteries and 
dangling AC cords to impair its use and 
portability. 


Wide range 
electrical zero 
adjustment lets 
you set-up 
quickly, without the need for close, time- 
consuming mechanical adjustment of 
the gage head. For convenience, zero 
settings and readings coincide on both 
scales. Printed wiring is rugged and 
mounted on extra-thick, heavy duty 
card to give you lifetime dependability. 


The Electro-Probe is truly a gaging 
UNIT — comes equipped with holding 
bars and rods, plus swivel clamp and 
variety of backs — all you need for 
mounting the head on available test-set 
stands and similar fixtures. The gage 
head, self-powered amplifier and acces- 
sories are packaged for portability in 
one lightweight metal carrying case . . . 
and the Electro-Probe has the lowest 
price tag of any comparable instrument, 
even those that provide only a gage head 
and amplifier! 


Want a demonstration? ... gladly, at your convenience. 


Brochure available, write... FEDERAL PRODUCTS CORP. 
6112 Eddy Street, Providence 1, R. I. 


MACHINERY, February, 1960 
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again offers customers 
“The Most 
for the Least” 


Bench work can be internal 
with machine time 


Features 


Fully automatic . . . variable feed rates . . . push button 
rapid traverse ... can be used as standard hand-operated 
machine . . . uniform cutting feed in any plane... pick 
feed in either direction . . . conventional 180° die sinking 
for roughing . . . ways and screws chrome plated. 

Any degree of finish available 


by simple adjustment of pick 
feed 


Bridgeport MACHINES, INC. 


Manufacturers of High Speed Milling Attachments and Turret Milling Machines 


For detailed information contact your nearest dealer or us direct. 
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PRODUCTION POINTERS 


=" GISHOLT 


How would you thread parts like this? By milling? By grinding? 


= GISHOLT 
t 
\ 


Io 


WATERVLIET THREADS 342% FASTER WITH CRI-DAN 


Uses low-cost carbide tools in plate of expensive milling cutters and grinding wheels 


If you are threading small or medium 
parts up to 50 Rc hardness, these pro- 
duction figures comparing thread 
milling and grinding withthe Cri-Dan 
method may be mighty impressive to 
you: 

Breechblock threading production 

increased from 14 to 48 pieces per 

day. 

Bushing threading production in- 

creased from 80-95 to 320 pieces 

per day. 
These increases are typical of many 
now obtained on Cri-Dan Threading 
Lathes by Watervliet Arsenal, Water- 
vliet, New York. 

But production alone is not the full 
story. Cri-Dan improves quality— 
gives a smoother finish without scal- 
lops or chatter marks. Cri-Dan cuts 
tooling costs by using inexpensive, -< 


single-point carbide tools that are Tooling on a Cri-Dan E to handle larger work such as this 
easily sharpened or replaced. Setup 8”-diameter breechblock bushing. Standard 8-pitch thread is compared to 14 pieces per 
on these jobs averages just 15 min- produced in 35-41 Re material at a rate of 48 pieces daily, as day by thread grinding’ 
utes. Automatic cycle often permits compared to 13 parts per day by thread grinding. shows an increase of 342%. 
one man to handle two machines with 

ease. 











» 

Cri-Dan E production rate 
for 6"-diameter breech- 
blocks, 48 pieces each day, 


Cri-Dan method simplifies setups, cuts tool 
and original equipment costs, speeds pro- 
duction. Higher metal removal rates of car- 
bide tools obsolete thread milling and grind- 
ing on tough jobs and materials. 


Producing four acme threads per inch on this 
1” bushing demonstrates the efficiency of the 
Cri-Dan B on small parts. Stock, 1120 or 
1130 steel; major diameter, 0.832”; pitch 
diameter, 0.737”. Thread depth, 0.080”. 
Thread milling production, 80-95 parts per 
day at 5-6 minutes per part. Cri-Dan produc- 
tion rate, 320 parts per day at 1.5 min. per 
part. Carbide tool life on the Cri-Dan aver- 
ages 200 parts. 


For new Cri-Dan B Catalog, circle No. 701 on 
Reader Service Card. 
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THIOKOL CHEMICAL CORP., 
REACTION MOTORS DIV., SAVES 75% 
ON TOUGH ROCKET ENGINE PART 


Quick setup and versctility of 
No. 3 ram cut job-lot costs 


One or more of the three problems 
listed below probably needs answer- 
ing in your shop, too. 

Finish to 32 micro-inches RMS. 

Contour to plus 2”, minus 0”. Ma- 

chine and tooling versatility to 

handle other jobs to close toler- 
ances, with minimum change-over 
time and tooling. 

Here’s how these problems were 
answered for Thiokol Chemical 
Corp’s. Reaction Motors Division 
plant, Bristol, Pennsylvania. The 


machine: a standard Gisholt MAS- 
TERLINE No. 3 Ram Type Turret 
Lathe. Tooling: standard turret lathe 
tools; a 10”, 3-jaw air chuck; and a 
special taper attachment. 

The part, acopper nozzle fora liquid 
fuel rocket engine, is completed in 
two operations. It is held in the bore, 
locating against the back face. Hexa- 
gon turret tools turn straight O.D. 
surfaces, while square turret tools 
machine O.D. contours and grooves, 
and face the end. One half of the bore 
is rough- and semi-finished in four 
passes with the rear tool-post, using 
a taper attachment to generate the 
contour, F.t.f. time, 12 min. For oper- 
ation 2, the work is held on the ma- 
chined O.D., locating against a 
machined face. Hexagon turret tools 
finish-turn the O.D. The end is faced 
from the square turret. The second 
half of the bore is roughed, and semi- 
finished in four passes. The entire 
bore is then finish-generated, using 
the special taper attachment. Time, 
8.5 min., f.t.f. 


Special rear tool-post taper attachment gen- 
erates contour in bore. Air cylinder maintains 
constant pressure on cam follower for 32 
micro-inches RMS finish. (Inset) Finished 
part at left, first operation at right. 





Operation 1 








Operation 2 











Change-over from operation 1 to 
2: new chuck jaws, resetting of tools 
on hex 5 and taper attachment. Ver- 
satility? Nine operations on five dif- 
ferent complex parts are performed 
on this machine, using the same hex 
turret tooling with only minor tool 
adjustment or replacement and chuck 
jaw chariges. 


Standard machine with minimum special 
tooling keeps costs down on short runs of 
complex parts. Accuracy and finish in con- 
toured bore obtained with special cam and 
taper attachment. 


For information on Ram Type Turret Lathes, 
circle No. 702 on Reader Service Card. 


BALANCING AT CATERPILLAR RESEARCH HELPS DESIGN AND PRODUCTION 





With the trend to smaller, lighter components and higher operating speeds, balancing is an 
important tool in product development—as well as in production. But to justify its purchase 
for balancing small research lots, a machine must have the versatility to handle a great range 
of work sizes and weights. This setup, showing how balancing is used in development work, 
may give you some new ideas for your own operations. 





31S balancer handles wide variety 
of test parts... boosts designing 
and production planning efficiency 


High-speed components were causing 
vibration problems in the Research 
Department of Caterpillar Tractor, 
Peoria, Illinois. Since existing equip- 
ment was not capable of solving this 
problem, a Gisholt 31S Balancer was 
installed. The 31S was selected for 
its ability to meet the necessary accur- 
acy requirements—for its versatility 
in handling a wide range of work 
economically...and for its fast setup 
to handle 1- or 2-piece lots. 
Because Gisholt balancers use 
modern, electrical methods to meas- 
ure amount and indicate angle of un- 
balance in each correction plane, 
maximum accuracy is assured and 
guesswork is eliminated. Two sets of 
work supports permit balancing of 
work ranging from 2 to 300 Ibs., up 
to 24” in length and diameter, with 
shaft diameters at bearing surfaces up 


to 244" or 5”. Setup averages approx- 
imately 30 minutes for most parts 


handled. 


A typical job—a Turbo-Supercharger for a 
6-cylinder diesel engine: diameter, 6”; bear- 
ing shaft, 4”; weight, 4 lbs.; operating speed, 
50,000 r.p.m. This requires 2-plane balanc- 
ing with correction on the large-diameter 
wheels at each end. Unbalance is quickly 
measured and located. Correction is by grind- 
ing. Since this is a test piece, time is not too 
important, but accuracy is vital. Balancing 
reduces vibration at bearing surfaces to 
.000025” or less. 


on 
x Ip, 
. i} 
=e ww 4 “a 
ie 
Typical parts handled efficiently in 1- and 
2-piece lots. Left to right: fixture for a high- 
speed coupling which has no bore for shaft 
support; turbine wheel and shaft; fan pulley; 
timing gear assembly. 


Accurate balancing of prototypes in research 
permits early decision as to where metal 
may be removed or added before going 
into production—saves costly production 
tie ups—eliminates extra design changes. 


For information on Type S Balancers, 
‘circle No. 703 on Reader Service Card. 





HOW THOMPSON RAMO WOOLDRIDGE INC’S. 
FEDERAL WORKS SIMPLIFIES GROOVING JOB 
ON TRANSMISSION PART 


Smart tooling speeds machining, 
automatic cycle doubles operator 
pr 


In this setup on two Gisholt 
MASTERLINE No. 12 Automatic 
Chucking Lathes, tooling is simple 
and floor-to-floor time is fast, It shows 
how a simple tooling change cut 
costs and machine downtime for 
Federal Works, Thompson Ramo 
Wooldridge, Inc., Detroit, Michigan. 

The workpiece, a transmission 
converter support assembly, is held 
in a 12”, 3-jaw compensating chuck. 
It is supported between centers for 
extra rigidity during simultaneous 
turning and grooving cuts. 

The front carriage moves towards 
center, then feeds towards the spindle. 
Tools turn three diameters, including 
the large flange O.D., then move back 


for tool relief. At the same time, the 
rear independent slide feeds towards 
center to form four grooves, chamfer 
the large flange O.D. edge and the 
tailstock end of the part. F.t.f. time, 
just 30 seconds. 

Grooving tooling is worth noting. 
Previously, expensive circular form 
tools were used. When one cutting 
edge dulled or broke down, the en- 
tire tool had to be replaced or dis- 
carded. Now, four separate throw- 
away inserts are used in a special 
holder. Approximately 400 parts are 
produced per cutting edge. When one 
edge dulls, the insert is quickly re- 
versed, minimizing downtime. 


Quick, accurate chucking and automatic 
cycle permit one operator to handle two 
identically tooled No. 12s. Throw-away 
inserts replace expensive form tools— 


CROSS FEEDING TURRET JETRACER 
CUTS TOOL COSTS, SAVES TIME 


JETracer eliminates costly form tools. Extra cross feed travel 


minimizes tooling © 


The flexibility made possible with 
this tooling setup on a Gisholt 
MASTERLINE 3L Saddle Type 
Turret Lathe may give you some new 
ideas. An oil well component manu- 
facturer is using it to save time and 
tooling costs on a wide variety of 
jobs. Work includes straight and 
taper boring and threading, and con- 
tour machining in addition to con- 
ventional turret lathe assignments. 
The basic tooling to handle the 
range and type of work described, is 
as follows: cross feeding hexagon 
turret with JETracer control and cross 
travel of 6” to rear of center and 9” 
to front of center allowing one bor- 
ing bar to handle a diameter varia- 
tion of 12”; dial indicators to speed 
setup for both motions of the hex 
turret; a compound cross slide, with 
power angular feed and a quick in- 
dexing tool post plus a taper and a 
chasing attachment for internal and 
external threading operations. 
Here’s how the tooling works ona 
typical job, a centrifugally cast steel 
cement coupling collar, 21%” long, 
14%” diameter. The work is held in 


a 21” 3-jaw scroll chuck. Wide swivel 
jaws minimize distortion. The end is 
faced from the square turret. The 
work is turned and bored from the 
hex turret. The grooves in the bore 
(previously handled by form tools) 
are then rough- and finish-traced from 
the JETracer controlled cross feeding 
hex turret. The front end of the bore 
is threaded for a depth of 5” from the 
compound cross slide to complete 
the operation. Rough casting weight 
is reduced almost 50% and required 
accuracy and finish are easily met in 
a f.t.f. time of only 105 minutes. 








ASK YOUR GISHOLT REPRESENTATIVE 
ABOUT FACTORY-REBUILT MACHINES 
WITH NEW MACHINE GUARANTEE 








ys 

Work is supported between centers and held 
in chuck for maximum rigidity during simul- 
taneous turning and grooving. Four throw- 
away inserts in grooving tool holder are 
quickly reversed or replaced, permitting 
more parts per day at less cost. 


For complete information on the Gisholt 
MASTERLINE No. 12, circle No. 704 on inquiry 
card. 


Section used for test cut 
" 4” ‘ 








a 

JETracer controlled cross feeding hexagon 
turret eliminates costly form tools, reduces 
downtime, tool maintenance costs and elim- 
inates human element in spacing of grooves 
in bores of cement coupling collars. (Inset) 
Drawing shows part and 4” section used for 
test cut shown in photo. 


Stop block, attached to template and gage 
block, is used with dial indicator to establish 
exact relationship between JETracer stylus 
and cutting tool with relation to each other 
and to work. 


Capacity of Gisholt 3L plus JETracer, com- 
pound slide, taper and chasing attachments 
permit handling wide range of work 
economically. Tracing eliminates expensive 
form tools. Extra cross travel of hex turret 
minimizes changeover and tooling costs. 


For information on Saddle Type Turret Lathes, 
circle No. 705 on Reader Service Card. 





OVERMYER MOULD MACHINES COMPLEX 
BORES 250% FASTER-AUTOMATICALLY 


turret-mounted JETracer slide 
tool plus automatic cycle speeds ma- 
chining, improves accuracy and 
finish 


With the setup shown here, you don’t 
need expensive form tools, cams or 
complex setups to produce difficult 
contours—for example, the bores of 
the bottle moulds shownatright. All 
they use for jobs such as these at 
Overmyer Mould Company, 
Winchester, Indiana, is a simple 
JETracer slide, mounted on the turret 
of a Gisholt 2F FASTERMATIC Auto- 
matic Chucking Turret Lathe. A sim- 
ple setup, yet it allows Overmyer to 
handle a great variety of complex 
shapes and sizes—from 12-oz. bot- 
tles to gallon containers—small lots 
to large. 

On the 12-0z. wine bottle mould 
setup shown, Overmyer saves 250% 
in setup and production time, and 
cuts tooling costs substantially. And 
the finish they get (45 micro-inches 
RMS) reduces polishing 70%! 

The mould, in two mating sections, 
is held in a special, parallel closing- 
type collet chuck. A steady rest sup- 
ports the outer end. The mould is 


JETracer slide tool mounts 
on any turret face...does 
not interfere with other tur- 
ret stations. Simple, inex- 
pensive setup handles diffi- 
cult bottle-mould contours 
in a single pass...holds 
.002” tolerance in bores up 
to 6%” in diameter, up to 
12” deep. 


Typical bottle moulds and templates show- 
ing complex contours and fine finish obtained 
with automatic JETracing as part of auto- 
matic machine cycle. 


faced to size and an O.D. radius is 
formed from the rear cross slide. The 
bore is roughed from the hex turret. 
Turret slide tools operated by a pusher 
on the rear cross slide groove and 
form a 20° angle on the plug seat area. 
The JETracer slide tool completes 
the internal contour. Reverse JETracer 
feed cleans up to the desired accuracy 
and finish. F.t.f. times range from 20 
minutes on this job to 25 minutes for 
the gallon-jug moulds. 


Automatic JETracing allowed by flexible 
FASTERMATIC handles complex contours... 
eliminates expensive cams and form tools... 


speeds production... boosts quality. 


i 


For Fastermatic Catalog, circle No. 706 on 
Reader Service Card. 


BUICK DIV. OF GMC SUPERFINISHES TO IMPROVE QUALITY 


Process minimizes wear, provides 
wide range of “controlled” surface 
finishes at minimum cost 


Want to stop paying premium prices 
for low micro-inch surface finishes 
and obtain improved quality and 
‘longer service life as well? Then in- 
vestigate Superfinish—the low-cost 
way to get any “controlled” surface 
finish on job lots or production runs. 
This process proves itself every day 
in plants all over the world—for ex- 
ample, at Buick Division of General 
Motors Corporation, Flint, Michigan, 
Here 45 Superfinishers are used on 
more than 55 different parts for 
Buick’s twin-turbine automatic trans- 
mission, and on other automotive 
parts as well. 
“Controlled” finishes ranging from 
2 to 51 micro-inches RMS are pro- 
duced on external, internal, round, 
flat, solid and interrupted surfaces. 


isholt Round Table represents the collective 
experience of specialists in the machining, surface- 
finishing and balancing of round and partly 
round parts. Your problems are welcomed here. 


The operator simply loads, starts the 
automatic cycle, and unloads. Stone 
pressure, grade, reciprocation rate 
and spindle speed are preselected to 
produce the desired finish on each 
job—automatically, piece after piece. 
Inmostcases work is rough-ground, 
then Superfinished, eliminating finish- 
grinding. On some jobs all grinding 
is eliminated, as on the pump face of 
the flange-and-bushing assembly for 
converter reaction shafts, shown. 


Superfinishing direztly from machined sur- 
face eliminates intermediate grinding... pro- 
vides desired surface finish of 8 micro-inches 
RMS in minimum time, at less cost. Process is 
easily applied to all types of surfaces for 
comparable savings. 


ij 
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The interrupted pump face surfaces on flange- 
and-bushing assemblies for converter reac- 
tion shafts are Superfinished on this Model 
81 single-spindle vertical Superfinisher. Cup- 
shaped stone removes up to 0.001” stock 
left after finish-facing in 32-second finishing 
cycle and maintains flatness within 0.0002” 
while producing an 8 micro-inch RMS sur- 
face finish. 


An 8-page reprint covering other 
setups at Buick Division of Gen- 
eral Motors Corporation, will be 
sent on request. Circle No. 707 on 
Reader Service Card. 


Printed in U.S.A. 
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FOR 100% OF ALL METAL CUTTING JOBS 


Production-proved products of The Cincinnati Milling Machine Co. 


CIMCOOL $2 Concentrate — The pink fluid which covers 85% of all metal cutting jobs. 


6 ob, 
Cutting Fluids 
CIMPERIAL — Newest in the famous, industry-proven line of CimcooL® Cutting Fluids. 


ws rg CIMPLUS — The transparent grinding fluid which provides exceptional rust control. 


CIMCUT Concentrates (AA, NC, SS) — For every job requiring an oil-base cutting fluid. 
ALSO — CIMCOOL Tapping Compound — CIMCOOL Bactericide — CIMCOOL Machine Cleaner. 
For full information on the complete family of Cimcoot Cutting Fluids, call your 
Cimcoot Distributor. Or contact Cincinnati Milling Products Division, Cincinnati 9, Ohio. 
°Trade Mark Reg. U. S. Pat. Off. 
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A special machine job done by a 
STANDARD 


BAKER 


ADJUSTABLE SPINDLE 
MACHINE 


An automotive contractor’s production did 
not allow for a special machine to work 
on heavy, hard-to-handle truck transmis- 
sion housings. Conscious also of retooling 
costs, the contractor took his problem to 
the BAKER engineers. 





THE RESULT: This A-24-VU Standard Ad- 
justable Spindle Machine, with a few 
special adaptations. Only accessories 
added: slip plate, bushing plate and 
transfer, including pallet. 


The work piece is held on a pallet which 
transfers it from prior operations where 
the top flange of the housing is completely 
machined. The BAKER drills 2 sets of bolt 
circle holes on the top flange and 1 set at 
the housing bottom. A bushing plate, sup- 
ported on the slip spindle plate, guides the 
drills and targets into bushings on the 
pallet for positive location. 


Using this BAKER Standard, the contractor 
saved special machine costs, gained the 
high production needed and found it 
simple to take the BAKER out of the trans- 
fer line and use it for other drilling and 
tapping operations. 


For the complete story on how Baker 
Standard Adjustable Spindle Machines can 
solve your special production problems, 
write Baker Brothers, Inc., 1000 Post 
Street, Dept. MH-260, Toledo 10, Ohio. 





THIS IS REAL 


Floal 





NOW...COMPLETELY INTERCHANGEABLE 





TO FIT 3 SIZES TO FIT 3 SIZES 


VERTICAL saa Soimoue wes ME HORIZONTAL 


MACHINES YPES STANDARD TABLES MACHINES 
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STANDARD AND SPECIAL DRILLING AND TAPPING MACHINES © COMPRESSION MOLDING MACHINES © AUTOMATIC BAR MACHINES 
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Battery of presses proves speed 
and dependability and saves on dies 


Johnson Machine and Press Corporation selected Wichita clutches 
for the Model 44% press shown above, one of a line installed at 
Fisher Industries, Inc., serving the automotive industry. The press 
shown above is one of two Johnson Presses rated at 330 strokes 
per minute that produced 200 million moulding clips in 18 months. 


If you have a clutching or braking problem it will pay you to call 
in a Wichita Engineer to help you work out a profitable solution. 


Contact your nearest Wichita Engineer! 


Clutch & Control Engineering Co., Livonia, Mich. Allied Transmission Equipment Co., 

L. H. Fremont, Cincinnati, Ohio Kansas City 8, Missouri 

W. G. Kerr Company, Pittsburgh, Pa. Donald E. Harman, Dallas, Texas 

Smith-Keser & Co., Avon, Conn., C. Arthur Weaver, Richmond, Virginia 
Philadelphia 44, Pa., and New York, N.Y. Mal¢olm S. Cone, Memphis, Tennessee 

Frank W. Yarline Co., Chicago, Illinois Dominion Power Press Equipment, Ltd., 

Larry W. McDowell, Long Beach, California Burlington, Ontario, Canada 

Andrew T. Lobel, Denver, Colorado R. E. Kunz, Seattle 4, Wash. 

Robert R. King Co., Cleveland, Ohio Norman Rupp Co., Portland 4, Ore. 

Norman Williams, Houston, Texas Bates Sales Co., St. Lovis 1, Mo. 











accurate and versatile 






GTS 


The Winter Multi Tap, as its name suggests, is a most versatile tool, 
effective for tapping annealed or soft aluminum, magnesium and stainless 


steel as well as some types of copper. And, of course Multi Taps are 
made with Winter’s famous Balanced Action. 


Extra manufacturing care is the ingredient that produces the excep- 
tional accuracy and lortg life common to all Winter Balanced Action taps. 
Constantly increasing sales attest the ever-widening acceptance and 
popularity of these outstanding tools. You owe it to yourself to begin 
enjoying the benefits and savings that can be yours with Winter Balanced - 
Action Multi Taps. Specify them next time you buy. 


_WINTER BROTHERS COMPANY, Rochester, Michigan, U.S.A. 
Distributors-in principal cities, Branches in New York ®@ Detroit @ Chicago © Dallas @ San Francisco @ Los Angeles 


“CHOOSE FROM WINTER'S WIDE LINE OF TAPS, DIES AND GAGES 








tools plus... 


end mills 
one for every job... 














National offers you a complete line of job-proven end mills; there’s one 
to meet your every possible requirement. And each one Catries the built- | 
in extras and added values that make National tocis not just tools . . . but NATIONAL 


tools plus. With National tools you get all these important plus values : 





Assured production uniformity @ Knowledgeable field engineering 
Convenient, qualified distribution @ Intensive research and development 
Superlative Quality Control 


you will save-when you specify 
National ...tools plus! 


NATIONAL TWIST DRILL & TOOL COMPANY, pecbeiiens Michigan, U.S.A. 
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10-spindle Kingsbury combines 
milling with other operations 


Two units each mill one face with 
a finish better than 80 micro. Both 
units are at the operator’s left — 
one vertical and one horizontal. 
On the right are five units — 
angular, vertical and horizontal. 
They operate on four holes — 
drill, counterbore and tap. 
Production is 360 parts per 
hour gross. Seven duplicate work 
fixtures (on a 30-inch index table) 
make possible operations on six 
parts while the operator changes 
parts at the loading station. 
All this is on a base 96 inches 
in diameter. This saves floor space. 
Oil mist lubricates the milling 
and multi-spindle heads. 





— DRILL & TAP 


Be Gt 





ADAPTER FOR AUTO AIR COOLER 


The customer returned his base, 
index unit and operating units to 
us for retooling. That was a real 
saving. And he has the Kingsbury 
assurance of good basic design, 
rugged, accurate construction, 
and test runs before shipment. 

For high production at low 
cost, ask to have our representa- 
tive call and talk over your jobs. 
Let him get you a specific pro- 
posal. Kingsbury Machine Tool 
Corp., Keene, New Hampshire. 


KINGSBURY 


MULTI-UNIT AUTOMATICS 


High production 


in minimum space 
— fully automatic 


.? 











Gross production for this 8-spindle 
Kingsbury is 1,400 parts per hour for 
drilling the three holes, countersinking 
A and burring B and C top and bottom. 
Parts are fed from the hopper via a 
chute to an air-operated loading mech- 
anism. Clamping, unclamping and ejec- 
tion are automatic. 


\ 
SS BRASS PART FOR 
Oras EQUIPMENT 


1,000,000 cycles a 
year for 30 years 
with no serviceman 


In November, 1929 Shakespeare Co. 
of Kalamazoo, Mich. set up this Kings- 
bury with their fixtures. It drills five 
holes and reams two in a part used in 
never had to call a serviceman on it. 
We have run it for thirty years — 
about a million cycles a year — and it 
still gives us almost no trouble.” 





These highly accurate apothecary weights give exact 
results, time after time after time. You will get this 
same kind of Positive Duplication with these center- 


type grinding wheels, and with a// CINCINNATI @ ° 
GRINDING WHEELS. 


HOW POSITIVE DUPLICATION IS ACHIEVED 


The predictable performance of these wheels is the 
positive result of Cincinnati’s unique @ manu- 
facturing process. It involves 36 separate quality 
controls which produce grinding wheels of unsur- 
passed uniformity. For example, sensitive print-weigh 
scales put an unmistakable record on each mix card 
of the exact amounts of materials used. And the 


figures must correspond to the exact amounts 
called for. 


UNIFORMITY HELPS YOU 


When you use CINCINNATI @ WHEELS you can 
plan production schedules with the assurance that 


°Trade Mark Reg. U. S. Pat. Off. 
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each reorder wheel will act and grind exactly like the 


original. This is the promise—and performance—of 
Positive Duplication. 


CALL CINCINNATI TODAY 


Solve your grinding problems with the help of 
Cincinnati’s factory-trained specialists. Their wide 
experience in job set-ups and grinding operations is 
at your service. Just call your CINCINNATI @ 
GRINDING WHEEL Distributor, or contact Cincinnati 
Milling Products Division, Cincinnati 9, Ohio. 


(DI 
\PI)) POSITIVE DUPLICATION 
~— 


Git 


GRINDING WHEELS 


A PRODUCTION-PROVED PRODUCT OF THE CINCINNATI MILLING MACHINE CO. 
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TIMKEN 
oo SLEEL 
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/ tricky shapes 
are tougner, stronger, 
7-~ last longer when 


/™\ 


/ \ made trom 


« 


7 “ie, dl 


F you make tricky-shaped parts, like those above, 

you can make them tougher and stronger with 
Timken® 52100 steel. Its fully spheroidized structure 
makes 52100 easy to machine. Yet it retains full strength 
and hardenability. 


Timken 52100 steel is a high-carbon alloy steel with 
high fatigue and tensile strength. It has good harden- 
ability throughout its cross section, withstands work- 
ing pressures up to 200,000 p.s.i. easily. It will oil 
quench to a maximum hardness of 65/66 Rockwell C 
in normal sections. 


And you can be sure of uniformity from order to 
order with Timken 52100 steel. That’s because of the 


40 For more deta circle this page number on card at back of book 


Timken Company’s rigid quality control, from melt 
shop through final inspection. Pioneers in producing 
52100 tubing in the U. S., we are the country’s only 
source of this steel in all three common forms: tubing, 
bar and wire—one of the world’s largest producers 
of this versatile alloy. 


For your small run or emergency requirements, we 
maintain a mill stock of 52100 tubing in 101 sizes 
from 1” to 10%” O.D. We'll ship your order within 24 
hours of receiving it. Send for complete stock list of 
available sizes, grades and finishes. The Timken Roller 
Bearing Company, Steel and Tube Division, Canton 6, 
Ohio. Cable: “‘TIMROSCO”. Makers of Tapered Roller 
Bearings, Fine Alloy Steels and Removable Rock Bits. 
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You name it...we’ll stamp it 
one or a million @ minimum cost 


You’ll get better service on Stampings from 
THE LAMINATED SHIM COMPANY. This is literally 
true because (a) we’ve been doing it since 1913, 
and (b) we’ve perfected our own special equip- 
ment, toolings and techniques—all unknown to 


*“ONE 
PLUS” 
METHOD 
Applies when you need just a 
few pieces for prototypes or 
experiment. We hold all critical 


dimensions, yet avoid tooling 
charges. 


SHORT 

RUN 

METHOD 
More than “a few,”’ but less 
than production quantities. 
‘Temporary tooling, simple dies 


and special presses keep costs 
down, 


the ordinary stampings shop. Therefore you get 
exactly what you want, including the degree of 
precision you need—any contour, often without 
dies—any size—any quantity—fast, and at a sur- 
prisingly low cost—according to our 


PRODUCTION 

RUN 

METHOD 
Applies when quantity, toler- A routine procedure. We re- 
ance, size and contour factors evaluate repeat orders as to 
justify our standard production quantity and specs—then use 


tooling and/or nominal die the Method best for you. 
charges. 


“WATCH 
DOG” 
SERVICE 


Result: lowest possible cost per unit, regardless 
of quantity. Want more details? And suggestions 
for ordering Stampings economically? Send for 
STAMPINGS Folder No. 3—a most helpful refer- 
ence booklet. 





> ‘ 
AY DIVISION ¢ THE LAMINATED SHIM COMPANY, INC. 


3902 UNION STREET, GLENBROOK, CONNECTICUT 


cS 





“a TIME SAVING: 70% 


WERNER 
PROGRAM-CONTROLLED | 
3-DIMENSIONAL TIME SAVING: 44% 
AUTOMATIC MILLING | 


Applicable to all new type Werner vertical 
and plain millers, sizes 1 through 6) 
(table sizes: 43” x 12” to 102” x 24”) 

TIME SAVING: 72% 
For full particulars and information 


send your inquiries and blueprints 


MA Fk a MACHINERY CORPORATION 
108 Grand Street, White Plains, N. Y. 
For more date circle this page number on card at back of book 
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Disc with heat resistant BK bond increases production 70% 


Grinds over 70,000. washing machine gear cases per disc 
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T. R. DREYER, Vice President—Brooklyn Manufacturing 
American Machine & Foundry Company 


aman who came 
to Fair Street 





“We accepted an invitation to go to Fair Street and there saw the JIGMIL Technique 
in operation doing boring and milling to high degrees of accuracy and economy. The 
potential savings in our own plant became apparent and we developed a JIGMIL program 
which resulted in new economies in our manufacturing methods. The inherent accuracy, 
power and rigidity of this machine tool, combined with its automatic positioning and ease 
of operation are especially adaptable to precision boring and milling operations on side 
frames and gear boxes. In addition to the noteworthy savings in boring time and reduced 
tooling cost, we gained the advantage of milling in the same setting at a minimum of cost.”’ 


T. R. DREYER 


DE VLIEG MACHINE COMPANY, FAIR STREET, ROYAL OAK, MICHIGAN 
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A TYPICAL EXAMPLE OF JIGMIL VERSATILITY 


AMF uses the JIGMIL Technique for machining a 
multitude of components for their cigarette making 
machines, bread-wrapping machines, automatic pin 
setters, cigar making machines and many others. 
Illustrated is a pair of bread-wrapper side frames set 
against angle blocks on a Model 4B-96 SPIRAMATIC 
JIGMIL. All boring and side milling operations were 
done on the JIGMIL in one setup. Previous time on 
conventional boring and milling machines was 10 
hours per part. Time on the JIGMILis 3 hours per part. 


Model 48-96 SPIRAMATIC JIGMIL 
as used by American Machine & Foundry Co. 


For complete information on DeViieg Spiramatic 
Jigmils, send for new catalog. 


For more data circle this page number on card at back of book 


SOME OF OUR 
JIGMIL USERS 


Aerojet-General Corp. 
American CanCo.- -- 

Avco Manufacturing Corp. 
Baldwin-Lima-Hamulton Corp. 

Beech Aircraft Corp. 

Boeing Airplane Co. 

Boyar-Schultz Corp. 

Carrier Corp. 

Clark Equipment Co. 

Continental Can Co., Inc. 

Convair, A Division of General Dynamics Corp. 
Crankshaft Machine Co. 

The DeLaval Separator Co. 

Detroit Broach Co. 

Douglas Aircraft Co., Inc. 

Eastman Kodak Co. 

Emsco Manufacturing Co. 

The Falk Corp. 

Foote-Burt Co. 

Goss Printing Press Co. 

Grumann Aircraft Engineering Corp. 
Hamilton Ltd., Division, United Aircraft Corp. 
Hardinge Bros., Inc. 

The Heil Co. 

Iinois Tool Works 

Ingersoll-Rand Co. 
LeTourneau-Westinghouse Co. 


The Glenn L. Martin Co. 

Michigan Tool Co. 

North American Aviation, Inc. 
Northrop Aircraft, Inc. 

Otis Elevator Co. 

Pratt & Whitney Aircraft Division, United Aircraft Corp. 
Solar Aircraft Co. 

Speco Division, Kelsey-Hayes Co. 
Thompson Products, Inc. 

United Shoe Machinery Corp. 
Western Electric Co., Inc. 

Yale and Towne Manufacturing Co. 
York Corp. 


WILL YOU BE THE NEXT TO VISIT FAIR STREET 


’ DeVlieo 


SPIRAMATIC 
JIGMILS® 


ACCURATE HOLES AND FLAT SURFACES 
IN PRECISE LOCATIONS 








Hill Grinder ELIMINATES MILLING OPERATION 


Expensive, time consuming milling 
operations can be eliminated in finishing 
die blocks, bolster plates etc. with the new 
HILL Vertical Spindle Hydraulic Surface 
Grinder. Equipped with either 75 or 100 HP 
main spindle motor, the segmented grinding 
wheel provides fast stock removal and pro- 
duces an accurate finish in approximately 
half the time required for a combined mill- 
ing and grinding operation. 

The HILL fully hydraulic recipro- 

os sali aileatidies dada metas cat te cating table is adaptable to a wide variety of 
angles, irregular and special shaped surfaces the HILL stock sizes having flat surfaces. Table widths 
Horlaontal”Spindle geindér 1s recommended. =. 19” 24” and 30” with table lengths 


from 5 to 20 feet. 


~~ 
Mae 


) inpustay 


1201 WEST G6GSth STREET, CLEVELAND 2, OHIO 


Also manufacturers of: HILL GRINDING AND POLISHING MACHINES + “ACME” FORGING MACHINES - ROTARY SCRAP SHEARS 
+ ALLIGATOR SHEARS + “CLEVELAND” KNIVES AND SHEAR BLADES + MATERIAL HANDLING EQUIPMENT + BAR-BILLET SHEARS 
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This shop 
cuts costs 
by using 
STANICUT 


Oil 137 BCS 


Machines seven metals, 
one plastic with this one 
cutting fluid 





Shank Manufacturing Company, Chicago, cuts production costs three 
ways by using Sranicut Oil 137 BCS. (1) The 15 Warner & Swasey 
Lathes are never down for change of cutting fluid when the metal 
being worked is changed. There’s no time lost with shutting down, 
cleaning up and changing oil. (2) There are no losses from the use 
of the wrong cutting fluid. (3) Floor space is used for productive 
machinery instead of being tied up as storage space for barrels of 
different cutting fluids. 


Titanium, brass, alloy steel, aluminum and seven grades of Stainless 
plus Teflon plastic are all worked on the machines. Latest equipment, 
a reputation for good work, experienced operators and on-time deliv- 
ery keep business coming to Shank. StanicuT Oil 137 BCS helps Shank 
hold down manufacturing costs. 


Does cutting costs with a cutting fluid interest you? Let one of Stand- 
ard Oil’s experienced lubrication specialists show you how STANICUT 
Oil 137 BCS can do it. Call the Standard Oil office nearest you in any 
of the 15 Midwest or Rocky Mountain states. Or write Standard Oil 
Company (Indiana), 910 South Michigan Avenue, Chicago 80, Illinois. 


You expect more from \ STANDARD } and you get it! 


wa 


Frank Kruppe, Shank president (left) 
shows Hank Krueger of Standard Oil 
one of the pieces Shank Mfg. pro- 
duces. Hank Krueger provides Shank 
plant with technical service on cut- 
ting fluids. Hank has the experience 
for this work. He's been doing it for 
six years. He has an engineering de- 
gree from Illinois Institute of Tech- 
nology and has completed Standard’s 
Sales Engineering School. 





pare the Production 


DoALL BAND MACHINES 


1952 
MODEL V36 
MACHINE 


Obsolete fixed table 
machines were terrific 
in their day, using car- 
bon steel blades and 
manual feed to cut mild 
steel at a rate of 1.7 
sq. in. /min. 


1960 
CONTOUR- 
MATIC* 
MACHINE 


. . . has hydraulically- 
powered work table and 
Demon* H.S.S. saw 
blade to cut mild stecl 
at 10.1 sq. in. /min. 


They Look Alike...But LOOK at the DIFFERENCE! 


You’ll be amazed at the increased cutting rates, 
accuracy and finish achieved by new Contour-matic 
band machines. Here’s a typical case: 


CONTRACT JOB— splitting high-chrome, high car- 
bon tool steel bushings 13%” O.D. x 8%” I.D. by 
31” long. It took 8 hours to split a bushing on the 
fixed table Model V 36 using carbon steel blade. 


FLOOR TO FLOOR TIME CUT 75%—Now the job 
is put on the power feeding table of a Contour- 
matic which uses Demon H.S.S. saw blades to 
split a bushing in just 2 hours. This splitting 
becomes semiautomatic with accuracy and finish 
greatly improved. And the tool life is 30 times 
longer than carbon steel blades. 


Yes, there are literally hundreds of other applications 
where the new Contour-matic can make similar 
savings over fixed table saws and more expensive 
machines you are using for shaping cuts, recessing, 
beveling or cutting contours in the toughest steels. 
Investigate now to replace obsolete machines that 
can’t keep up with the competitive race for lower 
costs. Call your local DoALL store for a free 
demonstration—right in your own plant—or write. 


FREE—“Job Spotting” Service poe | 

For your evaluation— =m 
illustrated case histories of job savings made by Se 
Contour-matics over former methods will be 
mailed to you periodically. Send us your name 
on company letterhead. 


*Reg. T. M. The DoALL Company 


| 
} 


~ 


The D6ALL Company, Des Plaines, Illinois 


-< 


THIS ISA 
TYPICAL DoALL STORE 
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Floor type machines 
YES! 


A complete line of floor-type, horizontal 
boring, drilling and milling machines in 
the 4” and 5” spindle diameter range... 
with all the features and controls available 
in other Lucas models. Many of these are 
to be found only in a Lucas. Did you ever 
meet a man who regretted picking a Lucas? 





lsaliiitale 


LUCAS 


OF CLEVELAND 











su ia . 
22 , 
. 
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to saddle and table 


All Lucas components are fitted with the 
utmost precision. To insure lifetime ac- 
curacy, the saddle and table ride on 
lubricated compressed air...ever so 
slightly above the surface of the ways. 
Traverses, either feed or rapid, are silk- 
smooth and free of wear. 


*Patent Pending OF CLEVELAND 





re 
E 
E 
V 
= 
5 


REEVES Vari-Speed Motodrive 
packed with new flexibility ... broader production use 


Now available in this compact design, Reeves on same or opposite side of the motor; ver- 
Vari-Speed Motodrives deliver 2:1 through tical, 45°, horizontal or trunnion models; no 
10:1 speed variation, 1.8 through 4660 rpm ___ reducer, and single, double or triple stage 
... % to 20 hp. reductions . . . hundreds of space saving 

The infinitely variable output speeds meet assemblies. Reeves provides a full range of 
almost every production need. modifications, accessories, and manual, 


You can get these drives with output shaft remote or automatic controls. G-1639 


Write today for — ” 
complete data on REEVES PULLEY COMPANY . a 


sizes 100-500 ('/a-20 hp) and Division of RELIANCE thistesenee R © MASTER 


ENGINEERING CO 


sizes 8000 (25-40 kp) COLUMBUS, INDIANA ee 
Ce het RRR ian a5 


In ¢ 
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SEGMENTING 
LARGE DIE BLOCK 


Three equally spaced re-entrant | 


cuts were made in this 16” x 18° 
SAE 4130 bye 2 Job was com- 
A ny 4*- 5 hours. 
special jigs or fixtures were 
required. ii unusual job that 
hasize the versa- 


serves to 
tility of the MARVEL No. 8 Saw. 
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MITERING LARGE 
DIAMETER PIPE 
Pipe (or any bar shape) may be 


mitered at a 45° angle without the 
need for special jigs or fixtures. 
Even when cutting miters, work 
remains in the same position as it 
does for straight cuts. Column and 
blade are instantly tilted to de- 


sired angle, even without stopping 


the machine. Perfect miters (or 
lesser angles) are sawed without 
any layout or special equipment. 


"The One Machine 
We Couldn't Do Without” 


Marvel 


“As simple to use and handy as a Scout Knife” is the way 
another user described his MARVEL No. 8 Universal Band Saw 
recently . .. and we can’t think of a better way to describe 
this versatile metal cutting machine. 


With a MARVEL No. 8 Band Saw, you can do almost any 
conceivable straight, angle, or miter metal sawing job—from 
cutting-off bar stock to making the most unusual forming cuts. You 
can handle small, delicate work, and in the next minute, 

saw structurals, or segment large work as illustrated in the lower 
photograph. You will save time, labor, and material with a MARVEL 
No. 8 Band Saw because no other saw has all the features 

to be had in this truly universal tool. 


Upright column design and forward travel of the blade through 

the work (which remains stationary on the table-height saw bed) 
provides easy, unobstructed visibility and more convenient 

and efficient working conditions; column can be tilted and locked at 
any angle up to 45° left and right of vertical; the exclusive 

MARVEL Power Feed with Automatic Overload Relief; Automatic 
cutting-depth stops; simple, convenient operating controls— 

these are some of the features which make the No. 8 Band Saw the 
most useful—and used—metal cutting saw on the market. 


For the complete story, ask or write for Bulletin 875 which illus- 
trates and describes MARVEL Universal Metal Cutting Band Saws. 


Better Machines- Better Blades 


ARMSTRONG-BLUM MFG. CO. 5700 N. BLOOMINGDALE AVE. ¢ CHICAGO 39, ILL. 
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Table pad of the compact Style 2112-B provides ample space for 
this rugged fixture. Work is shown clamped in position. 


Ex-Cell-O Style 2112-B 
bores, faces heavy casting 
in a single cycle 


RUGGED for roughing— PRECISE for finishing— 
ECONOMICAL for short runs 
Precision built for boring, turning and facing small or 
medium-size parts, the Ex-Cell-O Style 2112-B Precision 
Boring Machine is equally adept at tackling a heavy 
cast iron truck clutch housing. 


The job is done quickly and accurately in one cycle. 
After clamping, rapid traverse brings the work into 
position for roughing tools to face two shoulders and 
plunge two bores. Feed is reversed for finish facing, 
and table feed-out doubles as a finish-bore pass. A 
standard hydraulically-operated Ex-Cell-O Facing Head 
carries the tooling. 


Find out how the Style 2112-B or the double-bridge 


FINISHING 


ROUGHING 
TOOLS == 


Machining cycle and tooling are outlined 
above, with roughing tools shown fed to 
depth; finishing is done at opposite end of 
the feed stroke. 


59-18 


Style 1212-B can put similar flexibility into your oper- 
ation. Write direct, or ask your local Ex-Cell-O Repre- 
sentative about combining these rugged, time-tested 
Precision Boring Machines with low-cost tooling for 
real economy in long runs or limited production. 


sig 
EX: CELLO f _tatuos 


CORPORATION 
DETROIT 32, MICHIGAN 


EX-CELL-O PRECISION PRODUCTS INCLUDE: MACHINE TOOLS + GRINDING AND 
BORING SPINDLES + CUTTING TOOLS + RAILROAD PINS AND BUSHINGS + DRILL JIG 
BUSHINGS ¢ TORQUE ACTUATORS + THREAD AND GROOVE GAGES +» GRANITE SURFACE 

MISCELLANEOUS PRODUCTION PARTS ¢ DAIRY EQUIPMENT. 





PLATES « AIRCRAFT AND 
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General Electric —_Mztalureca! Memo from General Electric 
announces the new 
Adjust-0-Breaker 
toolholder! 


Carboloys toolholder with adjustable chip- 
breaker lets you adjust from any angle .. . 
offers any desired adjustment within its 
range* . . . features “floating” indexable 
chipbreaker with absolute repeatability. 


MORE jobs with LESS tooling—that’s what 
you get with this new Carboloye Adjust-O- 
Breaker toolholder! No need to have a 
separate chipbreaker for every cutting job. 
No need to restrict yourself to toolholders 
with only two or three chipbreaker settings. 
Now you can have this versatile new Carboloy 
toolholder . . . and adjust it for any chip- 
breaker setting within its range.* 


Available right now from stock in 5 styles, 

negative rake, for left- and _ right-hand 
* -¢ . . ” 
machining, the Adjust-O-Breaker truly brings *Sizes 16V ond 85V: adjustable range Ys” to 7 


new meaning to disposable tooling. Size 20V: adjustable range Vis” to "Vix" 


So, to get cutting tool versatility that lets a? ea 
you handle more jobs with less tooling, 
check into the complete Carboloy line— 
Lift-O-Matic (positive rake, negative rake, 
and tracer), heavy-duty, and the new Adjust- 
O-Breaker toolholder. The complete line of 
Carboloy inserts, insert seats, convertible 
seats, and brazed tooling is the broadest in 
the industry . . . designed to meet every tooling 
need to give you BETTER PROFITS 


THROUGH BETTER TOOLING. . Chipbreaker setting odjusts to 2. Design permits absolute re- 


ear width within .* Set tability of settings. Floating chip- 
See your Authorized Carboloy Distributor bar open spa I an beak Pemitataaceahe Cay dean ow 
now. He’s listed in the Yellow Pages. Metal- either side. No springs to adjust. | when clamp is loosened. 


lurgical Products Department of General 
Electric Company, 11147 E. 8 Mile Ave., 
Detroit 32, Michigan. 


CARBOLOY. 


CEMENTED CARBIDES 


METALLURGICAL PRODUCTS DEPARTMENT 
GENERAL @@ ELECTRIC 


3. Clamp screw is accessible from 4. Standard disposable inserts, 
CARBOLOYs CEMENTED CARBIDES "top or bottom; allows easy indexing  Carboloy insert seats and convertible 
MAN-MADE DIAMONDS + MAGNETIC MATERIALS or replacement even when toolholder seat are used with toolholder. insert 


is vertical or upside down. seats are indexable and self-aligning. 
THERMISTORS «+ THYRITE® * VACUUM-MELTED ALLOYS 
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AMERICAN 


, teetmawer 


Any question about the capacity of AMERICAN” Lathe Spindle bearings or the stiffness 
of “AMERICAN” Spindles is certainly answered by this illustration. 


Here is a 40” “J-9"" “AMERICAN” Deluxe Model Hydraulic Duplicating Lathe (one of 
three, 40” ‘‘J’’ AMERICANS”) in the Charlotte, North Carolina plant of the Douglas 
Aircraft Company, Inc., boring a 54” diameter bulge die weighing five (5) tons. This 


illustration shows an ingenious roller rest made by Douglas but on many operations 
no steady rest is used. 


This is a 60 hurse power lathe with spindle and spindle bearings of tremendous capaci- 
ties, consequently is ideally adapted to ‘‘elephant’’ operations of this nature and there 
are other exclusive design features contributing to the excellence 
of this big lathe, such as the extremely rigid 4-vee bed; the brand 
new massive 7!%" diameter spindle tailstock; the patented three 


bearing, triple drive spindle; its 100°% anti-friction construction 
and full automatic oiling. 


The many ultra modern and superlative features of 


“AMERICAN” Deluxe Model Pacemakers are. described 
and thoroughly illustrated by bulletin No. 150. May we 
send you one? 


THE AMERICAN TOOL WORKS CO. Cincinnati 2, Ohio, U.S. A. 


LATHES AND RADIAL DRILLS 





A new standard of accuracy... 


ACCU-FLOW’* by AMES 


B. C. Ames has perfected a new concept in 
air gauging... ACCU-FLOW ... which offers 
extremely fine measurement and unusual 
stability. 

Key feature of the ACCU-FLOW system is 
a new patented nozzle which provides a high 
degree of sensitivity and excellent linearity. 

ACCU-FLOW is the answer to many meas- 
uring problems that were once considered 
impossible to solve. The ACCU-FLOW system 


AGS ACCU-FLOW Air Gauge 


The versatility of ACCU-FLOW equipment is in- 
dicated by Model AG5. Adaptable to less than five 
millionths of an inch tolerances, the AG5 can be 
used as a contact comparator, flatness comparator, 
depth gauge, hole gauge, continuous non-contact 
measurer or comparator, and a grinding gauge. 


Representatives in Principal Cities 


includes: gauges that provide a continuous 
record of wire diameter, and determine the 
roundness of balls or shafts... a contour 
tracer that permanently records contours in 
greatly enlarged scale... automatic sorting 
gauges ...anon-contact follower gauge and a 
gauge for measuring grinding variations. 

For complete information on the entire line 
of AMES air gauging equipment, write for 
new ACCU-FLOW folder. 


AG7 ACCU-FLOW Air Gauge Recorder 


The AG7 Air Gauge Recorder gives you a perma- 
nent record of continuous measurement. Measure- 
ments are recorded on a 2”-wide chart paper by a 
Sanborn “‘hot needle.’ As in other ACCU-FLOW 
models, the nozzle may be placed a considerable 
distance from the recording unit. 


* Trademark of B. C. Ames Ca 


EA B. ‘- A M E. ar ~ ‘2 27 Ames Street, Waltham 54, Mass. 


% Canadian Representative—H. C. Burton Co. Ltd., Hamilton 


MANUFACTURERS OF MICROMETER DIAL INDICATORS AND GAUGES 


54 For more deta circle this page number on card at back of book 


MACHINERY, February, 1960 








EX-CELL-O FOR PRECISION 





Ex-Cell-O stocks more than 10,000 different standard size Drill 
Jig Bushings at key points throughout the country for same- 
day shipment to your plant regardless of location. Thousands 
of semifinished bushing blanks on hand speed orders for special 
sizes. Ex-Cell-O Drill Jig Bushings last longer because they're CORPORATION 
made better. Hole hardness is maintained at 62-64 Rockwell OSTROIT 32, MICHICAR 
"“C”’ with chrome-alloy bearing steel, heat treated with the most 
modern methods. 

Order from the Ex-Cell-O Drill Jig Bushing inventory nearest EX-CELL-O PRECISION PRODUCTS INCLUDE: MACHINE 
you: Contact Ex-Cell-O Corporation in Detroit, New York, TOOLS @ GRINDING AND BORI 


SPINDLES @ CUTTING 
Downey, Calif., Cincinnati, Ohio and London, Canada. Write Sesmes S TonaeE AcTeATOR eat 
- ae . GAGES @ GRANITE SURFACE E 

for Ex-Cell-O’s Drill Jig Bushing Catalog today. MISCELLANEOUS PRODUCTION PARTS DAIRY EQUE ENT 
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Now...crown-shaved gears standard 
equipment on Clausing 12%" lathes! 


All gears on Clausing lathes are crown-shaved for quieter, smoother operation and 
greater accuracy than ever before. It’s another PLUS feature that makes Clausing 
truly outstanding among lathes in its class. Here are a few of the many more— 


(1) Flame-hardened bed ways standard 


(4) ‘“‘Zero Precision’? Timken tapered 
equipment at no extra cost. 


roller bearings. 


Heavier throughout—‘“‘have more (5) 
guts than most of our machines 
costing 3 or 4 times as much.”’ 


Choice of heavy-duty variable 
speed or 10-speed countershaft, 
with clutch and brake optional. 

(3) Forged steel spindle, with L-00 or (6) 


Verified precision—factory test re- 
2%"-8 threaded nose. 


port accompanies each lathe. 


The result . . . this user report is typical of the performance and value you get 
in Clausing lathes: “‘After investigating the lathe field very thoroughly our 
choice was Clausing, and subsequent performance exceeded our expectations. 
We recommend the Clausing 6300 series lathes as the competition-beating an- 
swer in their capacity range.”’ (signed) K & W Machine Works, Springfield, Mass. 


See Clausing . . . check, feature for feature, dollar for dollar . . . before you 


buy any lathe of comparable size. See for yourself why Clausing is acclaimed 
the outstanding lathe value. 


Write FOR ILLUSTRATED CATALOG TODAY 


CLAUSING DIVISION 


ATLAS PRESS COMPANY 
2-108 N. PITCHER ST. ° KALAMAZOO, MICH. 
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New method of producing 


AGMA Precision 


Selection and segregation no 
longer necessary to insure 
precision-matched spur 
gear sets 


Selection and segregation — the 
process of producing more gears 
than you need in order to select a 
few that are within Precision Class 
2 or Class 3 tolerances—is no 
longer necessary. And, these jobs at 
PIC Design Corporation, East Rock- 
away, L.I., New York, prove it. 


In pioneering “Ultracision” accu- 
racy for the missiles industry, 
Barber-Colman Company developed 
extensive machining and testing 
techniques now embodied in a new, 
low-cost hobbing machine—the No. 
214-4. For mass production of easily 
machinable parts which do not re- 
quire such a high degree of accuracy, 
a high-speed version of this machine 
is available with a maximum hob 


ON 3 speed of 2400 rpm. 
rR a ia 
a. Completely new 
fe hobbing machine 


New concepts have been introduced 
into the Barber-Colman No. 214-4 
to bring you exceptional accuracy 
at a nominal cost. The No. 214-4 
is guaranteed to index accurately 
within 20 seconds of arc. This means 
that nonadjacent spacing error on a 
2” dia. gear would be only .0001” 
due solely to the indexing error of 
the machine. When rigid tooling... 
accurate blanks . . . care in mounting 
the hob and work . .. Class AA hobs 
...and accurate hob-sharpening 
methods are used, it should be pos- 
sible to hob AGMA Precision Class 
2 and Class 3 gears without selection 
and segregation. Scrap and inspec- 
tion time are reduced. And, in many 
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Class 3 Gears 
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cases, deeper savings can result 
from the elimination of finishing 
operations. 


The accompanying PIC “true blue” 
gear tape shows the inspection 
record of a Precision Class 3 gear. 
On the production run, all gears had 
a total composite error of less than 
.0004”. The gears have 96 teeth of 
64 DP. The tape is made on a 
variable center-distance checking 
machine with a motor-driven master 
gear which rolls under preset pres- 
sure with the cut gear. After the 
work spindle adapter and the hob 
were trued within .0001”, no further 
adjustments were necessary for hob- 
bing gears of this accuracy. 


The No. 214-4 accommodates 3” dia. 
hobs, permitting maximum number 
of flutes for cutting accurate, smooth 
tooth profiles. Maximum work 
diameter is 214” and length of cut is 
21/,” —for steel gears as coarse as 
30 pitch or brass up to 20 pitch. 


PIC pursues accuracy in 
every corner of production 


As you examine the results being 
achieved with the No. 214-4 by PIC 
Design Corporation, you will see 
that in their pursuit of predicta- 
bility and precision, no stone is left 
unturned. 

Bores of Precision Class 2 and 
3 gear blanks are machined to 
+ .0002”,-.0000” for size and 
roundness. Before turning, blanks 
are mounted on arbors the same size 
as the bores, with a .0002” taper. 
They are inspected for face wobble 
and must run true within .0002” per 
inch of diameter before the OD’s are 
turned to a concentricity tolerance 
of .0001”. This operation is checked 
at two points, 180 deg. apart. 
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In hobbing, the arbors are held in a 
floating adapter which permits fine 
adjustment to desired concentricity. 
PIC uses only Barber-Colman Class 
A or AA hobs, trued on the machine 
to less than .0001” runout. 


Evaluate your gear 
processing and costs 


If you have the problem of produc- 
ing precision fine-pitch gears at a 
profit or want to improve your 
product by increasing gear accuracy, 
a Barber-Colman process analyst 
will help you evaluate methods, 
tooling, and cost improvements. 
Phone your B-C representative or 
the factory — WO 8-6833. 


Barber-Coiman Company 


BARBER 
COLMAN 


® 
22 Loomis Street, Rockford, lilinois 
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“Custom” milling machines 





Tables Saddle Controls 





TYPE OF 
MACHINE 


Horizontal 
Horizontal 
Cross Travel 





1 SIMPLEX 





2 DUPLEX 





3 TRIPLEX 


UNIVERSAL 
_BED TYPE 


5 VERTICAL 











6 ROTARY TABLE 





7 OMNIMIL ° ° ° . 





8 RAIL TYPE e . 
































BY ARROWS... OTHERS AVAILABLE (OPTIONAL) 





STANDARD POWER MOVEMENTS SHOWN 








Sundstrand Unit Construction Gives 
You The Right Machine For The Job. 


Look at the Sundstrand line pictured here — 


it offers you special machine productivity at 
standard machine cost! 


Sundstrand design engineers have created 
unit heads, tables, columns, and other ele- 
ments in sizes, types, and horsepowers to 
provide an almost unlimited range of com- 
binations to exactly meet your production 
requirements. For example, Sundstrand cata- 
logs more than 138 standard Simplex and 
Duplex machines, not including the varia- 
tions shown in the table above. Attachments 
such as vertical feed to horizontal heads, 
power feed to quills, automatic index bases, 4 


etc. provide additional cycle combinations. ey 
Sundstrand application engineers offer you 


“Engineered Production” service that helps 
you “put together” the versatile machine that 
best meets your needs. And you get extra 
protection against obsolescence because if 
your work requirements change, you can 


modify the machine by changing the head. “Engineered 


For complete information and literature, Production” MRD NEELE 


write today. Service 
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from stand 


1 
SIMPLEX 


8 
RAIL TYPE 


| Poca 


pr aus 


SUNDSTRAND MACHINE TOOL 


DIVISION OF SUNDSTRAND CORPORATION 
BELVIDERE, ILLINOIS 
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Nothing does the job like a... 
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ROCKFORD 






PLANER 





HYDRAULIC 


POTTSTOWN MACHINE COMPANY 
MACHINES MORE WORK, AT LESS COST, 
THROUGH WIDE SET-UP FLEXIBILITY 


SAVES 33% HOURLY COST, 15% TOTAL 
PRODUCTION TIME ON THIS JOB. 
Operation: Using auxiliary rail, planes top 
and bottom pads on Paper Mill 
Drive base, 10° 21/2” wide x 
18’ 334,” long x 3’ 534,” high, 
weighing 81/2 tons. 
TOP: 26 pads, 6 different eleva- 
tions; total area 2805 sq. in. 
BOTTOM: 16 pads, one plane 
total area 3168 sq. in. 
largest pad, 12” x 54” 
smallest pad, 4” x 9” 
Total Set-Up: 401/2 hours 
Total Machining: 731/, hours 
Average Depth Cut: 3/g” 


Nothing performs like 
hydraulic power: 
® Infinitely adjustable feeds and speeds; 
®@ Smooth, uniform cutting pressures 
for finer finishes; 
@ Maximum metal removal per 
HP expended; 
®@ Low costs for machining, cutting tools 
and maintenance. 


x i cekeos @ fe] jem. 7 Vern il, | am gel ec] Gm ote m 


amp the. Pioneers In The Use of Hydraulic Power 


ino Se eo 
yr Viacr e 


Reciprocat 
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MATTISON 


HIGH-POWERED 
PRECISION 


GRINDING 
METHODS 


Straight-through surface grinder 
turns out plowshares 
like popcorn 


Precision Grinding Operation Easily 
Integrated into John Deere's 
Automated Line 


As this job illustrates, surface grinding 
is particularly adapted to automation— 
probably more so than most operations 
because it avoids downtime ordinarily 
required for servicing cutter-type tools. 

This Mattison “‘special”’ grinds bevels 
on plowshares at the rate of 720 per hour 
—double the production of two manu- 
ally operated machines. 

When officials of John Deere Plow 
Works, Moline, Illinois, saw demand for 
their new high-speed shares outstripping 
production capacity, they began a search 
for a surface grinder that would adapt 
best to an automated line. They wanted 
conveyorized work flow, from cutoff, 
forging, blanking, piercing, heat-treat- 
ing, quenching, drawing, roll forming, 
grinding, and shot peaning.. . to paint- 


ing and packaging. And they knew that 
the answer to their grinding problem 
would be a straight-through machine, 
particularly in view of the knife-like sur- 
face to be machined on the joint edge of 
the share. 

Unique features of the grinder (Fig. 2) 
—features which have established the 
machine as the automation prototype for 
a variety of flat pieceparts—include: 


Fig. 1—Automatic loading is from a magazine 
which prevents piling up of plowshares by revers- 
ing the conveyor drive when more than 15 shares 
are stacked, 


Fig. 2—Automatic straight-through grinder is fed by a conveyor from the roll-forming machine (lower 
right). Parts are finished in a single pass through two heads at the rate of 720 pieces per hour. 





1) Recirculating workholding pallets 
(22) are loaded, clamped, unclamped, 
unloaded, and cleaned automatically. 


2) Spindle quills are mounted in a parallel 
rocker-arm suspension which eliminates 
conventional ways. 


3) The 75-hp spindle motors, mounted 
on top of the grinding heads, assure 
positive cutting action by applying high 
unit pressures to the workpiece. 


4) An automatic sizer continuously 
measures the workpiece and actuates 
the spindle infeed when parts approach 
their size limit. This compensates auto- 
matically for wheel wear... and when 
self-dressing wheels are used, the only 


downtime is for replacing worn segments. 


On the pallets, clamping pressures and 
positions of the locating pins and driver 
pins can be adjusted easily for 16 differ- 
ent plowshare sizes. 
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Considering automation ? 


If you are faced with the problem of 
expanding production capacity or re- 
ducing costs, investigate automatic sur- 
face grinding by Mattison. 


Fig. 3—Cam-actuated clamps open aut ti 
cally at the unload station. Magnet (arrow) lifts 
shares from pallets and drops them onto the out- 
going conveyor. 





MATTISON MACHINE WORKS 
Rockford, Illinois Phone WOocdland 2-5521 
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...an example of Automatic Production by Greenlee... 


The Greenlee 5 station, horizontal, automatic indexing machine 
shown above was designed and built for high-production 
machining of malleable iron pipe fittings. The pipe 
fittings are loaded, four at a time, indexed and machined at 
the rate of 576 to 712 pieces an hour, depending on size. 
The machine accommodates five different sizes of fittings. 
STATION 1—automatic load 
STATION 2— bore and rough counter-bore 
STATION 3 — finish counter-bore and chamfer 
STATION 4— tap 
STATION 5 —automatic unload 
Let a Greenlee representative show you the modern Greenlee 
approach to automatic production. 
MACHINES DESIGNED... 
WITH THE FUTURE IN MIND 


ee 
% 


fo Pe ox Ad L f -E BROS. 1702 MASON AVE. | 


& CO. ROCKFORD, ILLINOIS 
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Exclusive W. F. & JOHN BARNES Development 
Eliminates Reaming, Cuts Finishing Cost 


More and more manufacturers of internal combustion engines 
are today profitably using W. F. and John Barnes machines 
to cut costs in processing valve seats and stem holes. The 
accuracy of this new, exclusive tooling method reduces ma- 
chining costs by eliminating the need for reaming or other 
final finishing operations. Guide holes are finish-bored and 
valve seats finish-faced simultaneously in a single pass. Con- 
centricity of the valve stem hole and face is held within .0005” 
total indicator reading. 


Basic Method Can Be Easily Applied 
To Either Small or Large Jobs 


The efficiency of this new machining method can now be 
economically applied to all types of valve jobs — small as well 
as large cylinder heads or blocks. Either fully automatic or 
semi-automatic machines can be provided to suit your pro- 
duction needs. As illustrated, single machines can also be de- 
signed to efficiently handle more than one size workpiece which : 
effects additional savings in floor space and equipment cost exis anssaioome Se seme 2 IC F 
Ss sepeiings rT oe ge finish to precision tolerances Dual-type precision spindles 
limi ing operati quipped with facing and gun bor- 
P Concentricity of guide hole and ing tools. A second 4-spindle head 
Builders of Better Mochines a diameter of cnet to tad oa. Sanat : rw 
Since 1872 te .0005” T.1.R. operations on V-8 cylinder heads. 











ASK FOR AN ANALYSIS OF YOUR MACHINING METHODS — Ask a Barnes 
engineer to work with you when planning new or improved machining 
methods. His experience with, and knowledge of, proven cost-cutting 
methods can help you save time and money. Write for New Catalog illustrat- 


ing how Barnes 6-point machine building service saves you time, and 
eliminates divided responsibility. 

BARNES voce io ene 
W. F. & JOHN BARNES COMPANY 


402 SOUTH WATER STREET © ROCKFORD, ILLINOIS 








‘Multiple Spindle Drilling © Boring © Tapping Machines © Automatic Progress Thru Transfer-Type Machines 
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TIME EXPOSURE COMPARISON 


k-rod set up requires t 


s up valuable production time 


New ROL-PAK set up is far simpler and 
role [ot -igmre-reltiie-.-Melalh melsl-Mal-lale| 


New Truarc ROL-PAK speeds ring assembly, handling 


ROL-PAK* is a new method of pre-stacking retaining 
rings for faster, more economical assembly on production 
lines. Pre-stacked on a color-coded tape, the rings are 
quickly identified by type and size. Available to users of 
Truarec Retaining Rings exclusively, ROL-PAK provides 
production flexibility, and allows faster and more effi- 
cient assembly set-up. 

On your production line, ROL-PAK slips over the dis- 
penser rail ready to use. The pressure sensitive tape is 
stripped off in seconds. With the old stack-rod packaging, 
by contrast, an operator had to remove the cotter pin, 
hold the bottom rings on the rod to prevent their slipping 
off then carefully position the rod on the dispenser rail 
. +. much more time consuming, less-efficient method. 

Here are important ROL-PAK advantages for you to 
consider: Faster assembly because of quicker, easier load- 
ing as illustrated above. Easier identification of ring size 
and type, right on the printed, color-coded tapes. Greater 
flexibility since all or part of ROL-PAK may be used. Eas- 
ier handling, storage with no protruding stack-rods. 

ROL-PAK is available in Truarc Series 5103 Crescent® 


rings, 5133 E-rings and 5144 Reinforced E-rings in most 
widely used sizes. All present types of Truarc ring dis- 
pensers may be easily converted to ROL-PAK. 

The design advantages of Truarc retaining rings, have 
led to their ever increasing use in production of products 
of all kinds. The new Waldes Truarc Assembly Tool Cata- 
log AT 10-58 covering assembly tools, pliers, applicators, 
dispensers and grooving tools belongs in your files— 
write for it. And on special application problems, Waldes 
Truarce engineers will be glad to help. Waldes Kohinoor, 
Inc., 47-16 Austel Place, Long Island City 1, N. Y. 


*Pat. Pending ©1959 WALDES KOHINOOR, INC. 9.10 


WALDES 


TRUARC 


RETAINING RINGS 


Walides Kohinoor, Inc., Long Island City 1, N. ¥. 


TRUARC RETAINING RINGS...THE ENGINEERED FASTENING METHOD FOR REDUCING MATERIAL, MACHINING AND ASSEMBLY COSTS 
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Val Koller tells why he continually adds more 
Moore Jig Borers and Jig Grinders to his team 


This is another in a series featuring the views of owners of leading tool and die companies. 


by VAL. KOLLER 
President 

Koller Die & Tool Co., 
Milwaukee, Wisconsin 
Manufacturer of Dies 
and Metal Stampings— 
Tools—Jigs— 

Fixtures and Gages— 
Special Machines 


Moore equipment in Koller plant, with new #3 Jig Grinder in foreground. 


“Since our foundation in 1919 it has been my per- 
sonal objective to strive for perfection. Since that 
time perfection has evolved into a .000010” word for 
tool and die makers. Such precision is rapidly be- 
coming common-place... particularly in electronics 
and guided missile fields of production. With the 
installation of Moore equipment in 1950, we have 
been able to compete successfully in a caliber of work 
that before was not possible. 

“Since that initial investment in a Moore Jig 
Grinder we have continually added Moore team- 
mates to our toolroom. Today we operate more Moore 
equipment than any other top contract shop in the 
greater Milwaukee area. 

“The tolerances and intricate contours now re- 
quired make Moore Jig Borers and Jig Grinders a 
must in each toolroom. These machines operate at 
full capacity each workday with negative downtime 
due to mechanical failures. In fact, we have found 
that it costs real dollars and cents to operate without 
Moore equipment. 

“This cost factor is just one of many reasons why 


HOLES, CONTOURS AND SURFACES, 
tells how to produce tools and 
dies the modern way. 
424 pages, 
495 illustrations. 
$5 in U.S.A. 


$6 elsewhere. 
JIG BORERS + JIGGRINDERS + 
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PANTOGRAPH WHEEL DRESSERS 


we recently added another teammate to our toolroom 
...the new Moore Model #3 Jig Grinder. This ma- 
chine, with its tenth-splitting accuracy, hardened 
ways and wider range, enables us to service more 
customers better?’ 

Write today for literature describing the unique 
features of #3 Moore Jig Borers and Jig Grinders or 
see our catalog in SWEET’S MACHINE TOOL FILE. 


MOORE SPECIAL TOOL COMPANY, INC. 
734 Union Avenue, Bridgeport, Connecticut 


; 


This 116 cavity mold plate was completely jig ground at 
Koller on a Moore Jig Grinder. Tolerances: hole location 
+ 0001”, hole diameter + .0001”. 


ADD (3% TO YOUR TOOLROOM 


* PRECISION ROTARY TABLES + HOLE LOCATION ACCESSORIES 
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SPOT-WELDING TIPS anc 


electrodes of Chromium Copper-999 give superior service 
in high production resistance welding 


MACHINERY, February, 1960 


Acme Electric Welder Co., Los Angeles, a leading resistance welding equipment monufacturer, pro- 
duces standard spot-welding tips from Chromium Copper-999 rod, seam-welding wheels from Chromium 
Copper-999 sheet. Irregular shoped tips, above, are Anaconda die-pressed forgings of Chromium 
Copper. In pieces fabricated from rod, bar, or sheet, strength and hardness are increased by cold 
working after heat treatment. Anaconda gives forgings an additional cold strike after hot forging 
to increase surface hardness. Leff: A forged welding tip in an Acme water-cooled tip holder. 


I* resistance welding the electrodes must carry heavy currents under high 
pressures and at elevated temperatures. They must be made of mate- 
rials that have high electrical and thermal conductivities and mechanical 
properties that will keep deformation and wear to a minimum. The wide- 
spread and growing use of resistance welding has stimulated research to 
meet the demand for more efficient and durable electrode materials. 
CHROMIUM COPPER-999, one of Anaconda’s high-strength, heat-treatable 
alloys, is an excellent electrode material with a record of superior perform- 
ance in high-production welding. Electrical and mechanical properties 
exceed those listed for RWMA Class 2 material. Electrical conductivity is 
about 80% IACS and thermal conductivity is comparably high. In addition 
it has tensile strength of about 70,000 psi after heat treatment (compared 
with 48,000 psi for hard drawn ETP Copper ), and its mechanical properties 
remain high at temperatures approaching 400 C. Available as rod, bar, sheet, 
tube and die-pressed forgings. 

Anaconda also offers Hitenso®-961 as a more economical electrode mate- 
rial for use where service conditions are not severe enough to require the 
higher properties of Chromium Copper-999. Its properties exceed those of 
RWMaA Class 1 material, having electrical conductivity of about 85% and 
tensile strength of about 60,000 psi. Available as rod, bar and plate. 
TECHNICAL ASSISTANCE. For further information on these Anaconda alloys or 
for technical assistance in the selection of the right alloy to meet special 
problems, see your American Brass Company representative. Or write: The 
American Brass Company, Waterbury 20, Conn. In Canada: Anaconda 


American Brass Ltd., New Toronto, Ont. 5981 


RESISTANCE WELDING ELECTRODE MATERIALS 
ELECTRICAL COPPERS * WELDING RODS 


ANACONDA 


PRODUCTS MADE BY THE AMERICAN BRASS COMPANY 
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STRIPPIT surce 20 FABRICATOR 


30" THROAT DEPTH 


“/ time-saving features 


production-tested accessories 


ae 


cost-cutting versatility bi 


OM EUELUL SM Lee 


Larger work sizes for more efficiency...for short run punching — 30” x any length 
... for production run hole duplication — 25” x 30”. 
Adjustable table for greater accuracy and flexibility...for punching to closer tolerances 
in angles, shapes and formed parts as well as flat sheets. 

New, no-jam electric head eliminates down time...and the need for pressurized air. Fewer 
parts minimize maintenance — ensure quieter, more positive operation. 

Wide range of hole punching capacities...from a 314" hole (round or shaped) in 16 
gauge to a 14" hole in 44” mild steel. 


Corner and edge notching...up to 5” x5” in 16 gauge mild steel — 90° corners, 
rectangular, vee, radii and special shape edge notches. 


Straight line nibbling and contour shearing...at 165-strokes per minute in 14” 


mild 
steel. Instant changeover from single stroke punching. 


EASY CONVERSION TO A PRODUCTION 
New swing-shift punch holders... quick-opening, positive-closing — for right or left- PUNCHING UNIT... 
hand operation. Electrical interlock for safety. with the Strippit Duplicator which can be 
Exclusive quick-change tooling system...using standard stock punch and stripping made as an integral part of the Super 30 
guide assemblies and die buttons. Size changes take less than 20 seconds. Fansienter —- aud the Dupl-O-Seepe ter 
punching Duplicator templates from a draw- 
New quick-set gauging system...with micrometer settings for fast, accurate layout ing, layout or sample part. 
and rapid work positioning. 


pe 
WRITE TODAY... for complete fi 
details, illustrated literature, price HOU INC. 
and delivery. 24% Y 


203 Buell Road, Akron, New York 
In Canada: Strippit Tool & Machine Company, Brampton, Ont. 


70 For more data circle this page number on card at back of book 


MACHINERY, February, 1960 











TO HELP YOU MAKE PRECISION MEASUREMENTS 
EASIER AND FASTER... 





8 Brown & Sharpe tools bring you unusual new 
precision and speed in surface plate work 


1 B&S Black Granite Surface Plate is the flattest, 
most indestructible base you can buy. 


2 Hite-Set® establishes heights fast and easily in 
ten-thousandths. 


3 Dial-equipped Hite-Icator® works even faster to 
provide the same accuracy. 

4 Hite-Chek® transfers measurements without los- 
ing a single ten-thousandth. It is “chatterproof.” 


5 Super Hite-Chek works even finer ; in 25 millionths 
and better. It’s transistorized; a snap to use. 


6 B&S 9” Riser Blocks, made to gage block accuracy, 
stack under other tools in measuring tall work. 


7 B&S Direct Reading Cylindrical Square shows out- 
of-squareness directly in 2 ten-thousandths. 


8 B&S Inspection Sine Plate sets angles with un- 

usual precision. Available in 5” and 10” simple and 
compound models. Ask your Brown & 
Sharpe distributor to show you the 
complete line of accurate B&S sur- 
face plate tools. Brown & Sharpe Mfg. 
Co., Providence 1, R. I. 


Brown & Sharpes PRECISION CENTER 





TO HELP YOU HANDLE FLUIDS 
MORE EFFICIENTLY...AND FOR LESS 


re 


Save up to 75% on valve 
installations with new 
Double A “Circuit-Stak” 


Circuit-Stak valves are a new Brown & Sharpe 
concept: a “sandwich” of several valves required 
for a hydraulic circuit, assembled in one com- 
pact unit on a single sub plate. 

You save up to 75% of the usual installation 
cost for separate valves, because Circuit-Stak 
installs as easily as a single valve — eliminates 
separate mountings and piping runs. Valves in 
the sandwich can be easily removed or replaced. 

For literature on Double A hydraulic control 
valves, power units, Gerotor pumps, write 
Double A Products Co., a subsidiary of Brown & ev Simo cult Stak combining double tow contol valve “sandwiched”, under 
Sharpe Mfg. Co., Manchester Michigan. 


Below: Famous Votator chilling and plasticizing units for shortening and lard are manu- 
factured by Girdler Process Equipment Division, Chemetron Corporation, Louisville, Ky. 


Unusually long life of 
B&S pumps suits them 
for “Votator” units 


The reasons why Brown & Sharpe rotary geared 
pumps have been built into “Votator” vegetable- 
shortening and lard processing units for over 
15 years, are important to any pump user. . 

First, B&S tolerances between moving parts 
are so close that they reduce slippage of hot oils 
to an absolute minimum — at 250-300 psi. Sec- 
ond, B&S fine internal finishes assure extra-long 
service life. Equally important, the B&S pumps 
that meet Votator requirements so well are in- 
expensive — available right from stock. 

Send for your copy of the new Catalog No. 
36P, which describes the complete line of B&S 
gear, vane and centrifugal pumps. Brown & 
Sharpe Mfg. Co., Providence 1, R. I. 


Brown & Sharpe>s PRECISION CENTER 





TO HELP YOU GRIND MORE FOR LESS 


New design No. 5-the only plain grinder with a 
5-year guarantee on a plain bearing spindle 


The Brown & Sharpe No. 5 Plain Grinding Machine has 
remained first choice for production grinding of small 
parts for good reasons — its accurate repetitive sizing 
to split tenths, and its long record of cost-saving perform- 
ance. Now, exclusive new advantages set today’s top 
standards for operating efficiency and economy. 

The interchangeable cartridge-type wheel spindle unit 
needs no adjustment, has self-contained lubrication — 
assures lasting accuracy in the low micro-inch range. 
The plain bearing unit is unconditionally guaranteed 
for 5 years. The spindle unit can also be furnished with 
super-precision, pre-loaded antifriction bearings. 


Other design features available only in the new No. 
5 include 1) super-smooth Oriflex drive in headstock; 
2)“Permalign” footstock that permits fast, easy lever- 
operated work loading, and maintains accurate align- 
ment; 3) flat swivel table top that is a horizontal work- 
ing surface, hardened and ground for lasting accuracy. 

Before you buy equipment for production grinding 
in the 1” range, get complete information on all the 
profit-saving features of the new No. 5. You'll see why 
it offers you by far the best return on your machine 
investment. Write: Machine Tool Division, Brown & 
Sharpe Mfg. Co., Providence 1, R. I. 


Brown & Sharpe>s isi CENTER 








TURRET DRILLING MACHINES... 
TO HELP YOU DRILL MORE FOR LESS 


American Hardware speeds production 
with Brown & Sharpe Turret Drilling Machines 


At The American Hardware Corporation, three B&S 
Model A Turret Drilling Machines are used to machine 
15 fitting points in mating parts. B&S Positioning Tables 
and simple holding fixtures maintain accurate relation- 
ship of machined surfaces. 

With previous method, involving transfer of parts to 
several machines, dimensional relation of fitting points 
frequently varied. Parts had to be individually mated 
in assembly, often by hand filing and fitting. 

Five hollow-milling and two face-milling operations 


are performed on the B&S Turret Drilling Machines, as 
well as drilling, tapping, and reaming. In all, 21 opera- 
tions are performed on each complete part in 4 minutes 
total machining time. 

Find out how you can save with Brown & Sharpe 
Turret Drilling Machines — in work transfer and set-up 
time, in jig costs, in tool wear and maintenance — in 
capital investment and floor space. Write: Turret Drill- 
ing Division, Brown & Sharpe Mfg. Co., Providence 1, 
Rhode Island. 


Brown & Sharpes PRECISION CENTER 





TO HELP YOU REDUCE 
SCREW MACHINE PRODUCTION COSTS 





Now - No. 2 Automatic size range and productivity - 
in a high speed forming and cutting-off machine 


The new Brown & Sharpe No. 2 Automatic Forming 
and Cutting-off Machine, with six-hole turret and ver- 
tical slide, will perform practically all automatic screw 
machine operations except threading. For the big vol- 
ume of bar work that does not require spindle reversal 
or stopping, it delivers all the record-setting efficiency 
and precision of the new-design B&S Automatics. 

You get all the increased production potential of 
higher spindle speeds — up to 7200 R.P.M. for free- 
machining materials, with a full range down to 315 
R.P.M. for tough alloys. You can take full advantage 
of carbide tooling and make multiple savings in pro- 


duction time. You get tolerances to 0.0005” on many 
jobs when forming or turning from the turret, with excel- 
lent surface quality. You get extra adaptability for com- 
bined operations, and for faster set-ups. Your equip- 
ment investment is substantially reduced, with a big 
plus in productivity. 

The new No. 2 is available in 3 sizes — %4” capacity 
with 18 speeds from 7200 to 450 R.P.M.; 114” capac- 
ity with 18 speeds from 5050 to 315 R.P.M.; 1%” 
capacity with 16 speeds from 3500 to 315 R.P.M. For 
complete details, write: Machine Tool Division, Brown 
& Sharpe Mfg. Co., Providence 1, R. I. 


Brown & Sharpeds PRECISION CENTER 








When the job calls for — _- A 
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OPTIMOUNT — ain: 
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Add up the SAVINGS and see why... 


YOU SAVE DESIGN TIME. Optional mounting gives 
full scope to your designing skill. Drive arrangements 
are not restricted by the mounting limitations of 
conventional gearhead motors. 


YOU ELIMINATE EXTRA COST OF SPECIALS. With 
OPTIMOUNT Ratiomotors FROM STOCK, you can 
meet hundreds of unusual drive conditions that would 
require “specials” in conventional gearhead motors. 
You save the delay and extra cost. 


YOU REDUCE PARTS COST. Since opTIMOUNT offers 

a choice of many output shaft positions, you can 

design for direct lineup — and eliminate extra cou- 

plings, bearings, and other parts needed to “hook up” 

a conventional gearhead motor. 

YOU SPEED PRODUCTION. Order the OPTIMOUNT, 

you need with a phone call to your local Distributor, : 

for delivery FROM STOCK. You can start production Sankt Ge slaminet ellaas ie cay Ges chee ee > rm blade 
: fala 2 er a shaft on pigment mixers in coated textiles plant. Manufacturer says: 

without delay, maintain schedules, and avoid big “OPTIMOUNT adaptability permitted simplified, efficient design for our 

inventory expense. specific needs . . . at a much lower cost for the complete installation.” 

YOU SIMPLIFY SERVICING. All OPTIMOUNT com- 

ponents are standardized stock parts — available 

promptly from over 100 Boston Gear Distributors 

throughout the U. S. and Canada. 

Ask your BOsTON Gear Distributor for complete 

information. Boston Gear Works, 65 Hayward St., 

Quincy 71, Massachusetts. 


CALL YOUR NEARBY 


~ BOSTON 
Horizontal ew ® 
base mounted DISTRIBUTOR yaa 


as ; r ya A 
s&h | 


Advt. copyright by Boston Gear Workg 





ARMSTRONG 


SET-UP and 
HOLD-DOWN 
TOOLS 


Whatever its shape, a work piece can be quickly, 

easily and safely set up on any T-slotted table with 

ARMSTRONG Set-up Tools. Comprising a com- 

plete “‘system” of supporting and holding devices 

in all essential sizes, ARMSTRONG Set-up Tools 

usually pay for themselves on the first job and con- 
, tinue to lower costs for years to come. 


ARMSTRONG ARMSTRONG ARMSTRONG ARMSTRONG ae . . . 
PLANER JACK BRACING JACK VERTICAL JACK ADJUSTABLE Save Time: Keep costly machines and high priced 


step BLOCK men producing—save time otherwise lost while op- 
erators rummage in the scrap box for materials with 
which to devise makeshift set-up methods. 


Prevent Breakage and Spoilage—correctly de- 
signed, machined from special steels or drop forged 


ARMSTRONG and heat treated, they are extremely stiff, strong 
=z: “™ stot Nuts ~=—_ and reliable. 


ARMSTRONG * ARMSTRONG ——F— Increase Accuracy—hold work rigidly and support 
wuts WASHERS it fully regardless of shape. 


ARMSTRONG “T” SLOT BOLT 


ARMSTRONG 


UNIVERSAL é Prevent Accidents—end risk of set-up failure with 
ADJUSTABLE 


ame resulting tool breakage, damage or personal injury. 


Increase Profits—by reducing down time, increas- 

ing man hour output, assuring accuracy, 

ARMSTRONG Set-up and Hold-down Tools cut 

ARMSTRONG Fae sage costs and build profits. They are part of every 
ese properly equipped tool room and shop. 


Your Local Armstrong owe pe sf Dis- 
tributor carries a good stock of Set-up 

ARMSTRONG ARMSTRONG ARMSTRONG 
PLAIN CLAMP SCREW HEEL GOOSE NECK and Hold-down Tools. He offers you 
CLAMP quick, efficient service on these, as well 
~ as other, quality ARMSTRONG Tools. 


PB ne _ ITLL ONL Lb ele) a ee 


DOUBLE FINGER ARMSTRONG 5213 W. ARMSTRONG AVE. © CHICAGO 46, ILL 
CLAMP FINGER CLAMP “U" CLAMP 
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Now you can speed-test gears up to 4000 RPM 


Since the accuracy of any gear test de- 
pends on how well it simulates actual 
operating conditions, we’ve developed a 
hypoid tester with speeds up to 4000 
RPM. The higher range of speed on the 
No. 17A-4000 Hypoid Tester makes 
possible a new standard in the testing 
of bevel gears. 


Complete tesfing on one machine. 
The No. 17A-4000 Hypoid Tester is 
arranged for both power and slow rolling 
tests. With the power test you can ob- 
serve a gear’s smoothness of operation, 
its noise characteristics, and its tooth 
contact pattern. 

Roll test the gear and you get accurate 
readings of its eccentricity, tooth size, 
a Spacing, and profile. 


With the No. 17A-4000 Tester you 
can test any right angle straight bevel, 
Zerol® bevel, spiral bevel and hypoid 
gear of any pitch and up to 20” OD. 
Pre-set backlash control. The No. 17A- 
4000 Tester has a new hydraulic backlash 
control mechanism. The control auto- 
matically duplicates your pre-set back- 
lash value when you change the relative 
positions of a gear pair to simulate 
actual operation. 


Exact duplication of settings. Indica- 
tor set-up fixtures are available for large 
quantity testing. With these gages you 
can make identical settings on a battery 
of machines, or get the same setting 
repeatedly on a single machine. 


New bulletin. We've prepared a bulle- 
tin on the No. 17A-4000 Hypoid Tester 
to answer any questions you might have 
about its construction or operation. 
Write for a copy. 


_GLEASON WORKS 


i 1000 UNIVERISTY AVE., ROCHESTER 3, N. Y. 








WHY BUY METAL YOU DON’T USE? 


Switch to 
PAN it=volal-Jah am eneleollelaamm Ot-t-j ci leolb-jat-| ol-mm kere) t— 


FORGING 


1250 Ib. block, with 150 hours of ma- 
chine time costing $1000, is necessary 
to fabricate die retainer. 


CAST-TO-SHAPE 


Cast-to-shape die retainer to hold auto- 
mobile horn die weighs only 650 Ibs., 
a $250 savings. 


no hol OME -t- b'A-1e Ml oh mmodal-lale|ialc mi (ole Ot-1-j os (obst—jal-\el-mi (ele) m-s(-1-1| 


Paying for metal that ends up chips on the floor is a 
costly proposition these cost-conscious days. Here are 
two good reasons why you should switch your tool- 
making to Allegheny Ludlum cast-to-shape tools. 
CAST-TO-SHAPE MEANS 

YOU BUY FEWER POUNDS OF METAL. 

For example the manufacturer of automobile horns 
above saved 600 pounds of expensive alloy steel by 
specifying a cast-to-shape die retainer instead of fabri- 
cating it from a forged block. Result? A savings of 
$250, including the slight pattern cost. 
CAST-TO-SHAPE MEANS 

LESS FINISH MACHINING. 

To machine a retainer from the block above would 
have taken 150 hours of machine time at a cost of 
more than $1000. The Cast-to-Shape retainer is within 
Y% to % inch of finished size, requiring only a slight 
roughing and finishing operation. 


vava 


Allegheny Ludlum, a tool steel producer who makes 
cast-to-shape tools, casts them with the same precise 
quality control for which their tool steels is known. 
A full line of cast-to-shape tool steel grades is avail- 
able. You'll find ones with high resistance to abrasion, 
compressive strengths of approximately 400,000 psi, 
easy machinability, hardening with almost no distor- 
tion, toughness, high red hardness, and the capacity 
to take a high polish. 

Find out now how you can cut costs on your com- 
plex tools. Write for FC-4, a 28-page technical dis- 
cussion of A-L’s Forging and Casting Division with 
applications, pattern information, design tips, analyses, 
and heat treating instructions. Or call your nearest A-L 
tool steel warehouse or distributor. 

ALLEGHENY LUDLUM STEEL CORPORATION, 
OLIVER BUILDING, PITTSBURGH 22, PENNA. 
Write to Dept. M-26 


ALLEGHENY LUDLUM 


Tool Stee! warehouse stocks throughout the country . . . Check the yellow pages 
EVERY GRADE OF TOOL STEEL...EVERY HELP IN USING IT 
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an improved 


MICKERS. 


SERVO VALVE 





..- yet priced 
20% below 


previous models 


Available in models for flows to 37 gpm 
and suitable for operation at pressures to 
3000 psi with a choice of mountings. 


VICKERS INCORPORATED 


DIVISION OF SPERRY RAND CORPORATION 


Machinery Hydraulics Division 
ADMINISTRATIVE and ENGINEERING CENTER 


Department 1403 e Detroit 32, Michigan 





Application Engineering Offices: ATLANTA « CHICAGO AREA (Bensenville)* 
CINCINNATI « CLEVELAND « DETROIT* « GRAND RAPIDS « HOUSTON 
INDIANAPOLIS « LOS ANGELES AREA (El Segundo) « MILWAUKEE 
NEW YORK AREA (Springfield, NJ.)* ¢ PHILADELPHIA AREA (Media) 
PITTSBURGH AREA (Mt. Lehanon) e ROCHES . KFORD « SAN 
FRANCISCO AREA (Berkeley) » SEATTLE « ST. LOUIS « WORCESTER 
Factories also in: Australia, England, Japan and Germany 
in Canada: Vickers-Sperry of Canada, Ltd., Toronto,* Montreal and Vancouver 


Field Service Headquarters Underlined. Whse. Stock & Repair Branches*. 








ENGINEERS AND BUILDERS OF 


MACHINERY, February, 1960 
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FOR PRECISE CONTROL OF OIL FLOW 
IN INDUSTRIAL, MILITARY AND MARINE 
HYDRAULIC SYSTEMS WHERE HIGH 
RESPONSE, ACCURACY, SIMPLICITY, RUGGED- 
NESS AND DEPENDABILITY ARE ESSENTIAL 


Input signal to this improved Vickers electro-hydraulic servo 
valve can originate from a simple calibrated potentiometer or 
a sophisticated magnetic or punched tape reader system— 
yet the result is always extremely precise hydraulic flow 
proportional to the electrical command. This valve can be 
applied to a broad array of machine tools, process equipment 
and ordnance applications and is compatible with the wide 
range of command input methods commercially available. 


There are only four moving parts in the two-stage, spool 
assembly of the Vickers servo valves, thus providing a simple, 
contaminant tolerant, exceptionally reliable operation. Get 
details by writing for Bulletin 59-74. 


AMPLIFIER ANI 


POWER SUPPLY 


WHAT VICKERS’ “BUILDING BLOCK” 
CONCEPT MEANS TO YOU 


These pre-engineered electro-hydraulic servo systems offer 
positional accuracies of +.001 5-inch; and down to-+-.0005-inch 
using the same standard components but with additional “trim.” 
Your cost for Vickers “Building Block” systems is far below that 
normally associated with this degree of accuracy and response. 


These systems are specifically designed for heavy duty, 
industrial use. 


Plug-in elements make trouble shooting and maintenance 
easy. Vickers’ worldwide service organization insures un- 
matched backup for your personnel when required. 


Why not contact the Vickers office near you today for 
more facts? 


TYPICAL APPLICATIONS 


Controlling velocity in processing applications © controlling 
position of machine tool slides and tables © programmed 
control of work handling and machine sequencing. 


8479 
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RED RING ROCKER-TYPE AUTOMATIC LOADER 


Production you can expect from automated gear shav- 
ing is determined by the type of automatic loader 
you use. 

You get maximum production when the loader moves 
a gear from the magazine into shaving position and 
discharges its shaved predecessor —all at the same 
time. This assures maximum cutter operation. 

If, on the other hand, the loading of a fresh gear 
has to wait until the previous gear has been discharged, 
shaving is delayed and you get only about 75% of the 
production you could otherwise expect. 

The standard Universal Red Ring Gear Shaving 
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Machine may be automated for MAXIMUM PRODUC- 
TION — and without any major revisions in its design. 
Write for details. 





SPUR AND HELICAL GEAR SPECIALISTS 
GRIGINATORS OF ROTARY SHAVING, 
GEAR HONING AND ELLIPTOIB 











NATIONAL BROACH 
& MACHINE CoO. 


$600 ST. JEAN ¢ DETROIT 13, MICHIGAN 
WORLD'S LARGEST PRODUCER OF GEAR SHAVING EQUIPMENT 
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Under adverse conditions—on jobs too 
difficult for regular water-mix cutting 
fluids, yet not suited for straight petro- 
leum oils—Stuart’s Dasco Super-Soluble 
Base will improve performance and 
profits, reduce costs. 

Here is a water-mix cutting fluid with 
a sulfochlorinated fatty oil base that as- 
sures proper chip formation, prevents 


welding, and reduces heat-generating 
friction under extreme circumstances. 
It is a heavy-duty soluble oil that permits 
machining of stainless, low carbon stee/s, 
monel, and jet engine alloys with eco- 
nomical tool life and fine surface finish. 





Even at slow cutting speeds, the chem- 
ically active extreme pressure additive in 
Dasco Super-Soluble provides antiweld 
protection at the tool-chip interface—pre- 
vents edge build-up and cratering of tools. 

Dasco Super-Soluble gives you high 
lubricity, antiwear, and antiweld quali- 
ties, plus the high cooling capacity inher- 
ent in a water-mix cutting fluid. It is 
ideal for heavy-duty turret lathe work, 
high-speed turning with carbides, tough 
form milling, boring, and surface or 
round-hole broaching. Use it at 40 to 1 
for turning, drilling, milling, boring, saw- 
ing, and reaming—15 to 1 for broaching. 


Hybrid compound keeps grinding 
wheels open and free-cutting, mini- 


mizes machine tool maintenance. 


Now, today, there is a metalworking com- 
pound that offers extra-high detergency 
for stress-free grinding, yet does not at- 
tack paint, remove way /ubricant, or leave 
crystalline deposits on the machine... 
that /ubricates as it cleans, yet does not 
leave an oil film on the chuck... that is 
just as clear as any synthetic compound, 


S.A. STYUART O@8L €CO., 4EMETED 
2727 South Troy Street, Chicago 23, lilinois 


here comes real detergency 


yet is a petrochemical-type solution that 
is effective and stable at 60:1. 

Hi-D is one of the outstanding /ubrica- 
tion developments in Stuart’s 90-year his- 
tory. Yet, it costs less per drum than most 
‘‘coolants’’—up to \% less at proper dilu- 
tion than some high-priced cutting fluids. 

No other cutting and grinding com- 
pound is anything like it. Best described 
as a hybrid, it has all the qualities you 
look for in a synthetic without any of 
the disadvantages. 


Canadian D. A. Stuart Oil Co., Limited, P. O. Box 430, 
43 Upton Road, Scarborough, Ontario, Canada 





These Henry & Wrights Do 
What 5 to 10 Conventional 
Presses Do- More Quickly 


Over 3000 Henry & Wright Dieing 
Machines in service today, attest to 
the popularity of one of our earliest 
forms of automation. They were 
born to the mass production industry 
almost before it started. Every model 
employs the same basic design prin- 
ciples. A low center of gravity with 
all driving elements below the die 
bed assures stability for high speed 
operation. Precision alignment is pro- 
vided by the long guiding surfaces; a 
pulling stroke rather than a pushing 
force gives better control; angular 
thrust of crankshaft is absorbed by 
lower crosshead instead of by slide 


or punch. These and many other fea- 
tures assure maximum die life, at 
higher speeds, with more profit for 
you. 

These high production units can 
replace the work of several conven- 
tional presses cutting labor costs pro- 
portionately. Modern progressive dies 
can produce virtually any shape, with 
any material, simpler and faster. Let 
H-P-M engineers adapt Henry & 
Wrights to your next mass produc- 
tion problem. Take advantage of less 
operating cost, reduced amount of 


floor space required, greater produc- 
tion output. 


THE HYDRAULIC PRESS MANUFACTURING COMPANY 
A Division of Koehring Company * Mount Gilead, Ohio, U.S.A. 


MACHINERY, February, 1960 
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No need to risk the inaccuracies that come from 
moving a workpiece weighing up to 100 tons from 
machine to machine for different operations. One 
set-up is all you need with this Waldrich Siegen 
machine. And just think of the tremendous savings 
in set-up time and costs. 

Three milling heads take care of milling, boring 
and thread cutting operations; another head does 
planing and grinding; and there’s a planer side 
head, too. 

The Waldrich patented tool retracting mechanism 
in the planer head raises tool in a straight vertical 
plane after unclamping, repositions tool automati- 
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—""’ combined planer and milling machine 


cally, then reclamps. Cross rail is clamped hydrauli- 
cally in exact horizontal position, located by sepa- 
rate electric drive. Built-in optics confirm accurate 
location. 

Rigid, you bet—from top to bottom! Waldrich 
construction features a base plate crossing under 
machine and tying columns and bed into one 
ruggedly rigid unit. And there’s a total of 900 h.p. 
working for you. 

Write for all the specs on this mammoth producer. 
And ask a Waldrich engineer to discuss them in 
detail—in terms of your production needs. 


american waldrich mfg. corp. 


1232 PENN AVENUE, PITTSBURGH 22, PENNSYLVANIA 








this 
140-TON 
horizontal 
milling 
machine 


There’s never been one like it before! 


Just a press of a button puts this mighty Schiess into action. A 25-ft. 
high column moves smoothly along 45-ft. long bedways. Never a 
vibration—no chatter—even at maximum transversal loads! The new 
Schiess design of the spindle heads has eliminated this! 


THE MILLING OPERATION. A huge tungsten-carbide cutter in a 
14%" spindle goes to work on the stock. And performs its operation 


with a consistent accuracy—a surface-finish count—never before 
obtainable on such a big fellow. 


THE BORING OPERATION. Another press of a button! Another spindle 
goes to work—bores a 79” depth in one cut—or a total depth of 118”. 
Boring and milling spindles are provided with 36 speeds of which the 
top 12 are V-belt transmitted. Rapid traverse, feeds and manual 
controls of the two spindles are completely independent. 


That this mighty machine has tremendous productive capacity is 
self-evident. And its productivity goes far beyond conventional milling 
and boring. Schiess attachments increase its scope to taper-milling, 
thread-cutting, copying and, in certain instances, copying in 3 dimen- 
sions. It’s a time saver, too. Can go from feed to rapid traverse immedi- 
ately, without complicated adjustments. 


The Schiess Model FB 36/22.5 Horizontal Milling and Boring 
Machine is a product of Europe’s largest builder of heavy machine 
tools. Parts and service are as close as Pittsburgh. An American Schiess 
Engineer will be happy to help you size up these heavy producers for 


your heavy production needs. Write for catalogs and complete speci- 
fications on all five FB models. 


Face milling entire side 
of 38’ x 14’ press frame 
on Schiess Model FB 36 /22.5 








AMERICAN SCH IE.S.S CORPORATION 
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1232 Penn Avenue, Pittsburgh 22, Pa. 
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This is an example of how OEM use Schrader. The hookup of Schrader Air Products in the large schematic is used 
by the Cooper-Weymouth Company of Stratford, Connecticut, to operate its patented power press slide-feed. 
Power to the mechanism is supplied by a Schrader double-acting cylinder, the front head of which is machined 
as an integral part of the overriding clutch. At the end of the forward stroke, the slide block operates a nor- 
mally-closed 2-way valve, which dumps the pilot of a 4-way control valve. This reverses cylinder piston, and the 
slide block mounted on it, to return for the next stroke. Another normally-closed 2-way vaive ahead of the pilot 
charges the 4-way pilot in a conventional reciprocating motion arrangement to start the next cycle. 
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ORIGINAL EQUIPMENT MANUFACTURER 
BUILDS STANDARD SCHRADER AIR 


PRODUCTS INTO AUTOMATIC 
TOOLS FOR SPEED, PRECISION 


If your company manufactures machines or equipment that 
must push, pull, hold, position or move work repetitively 
. consider the advantages of actuating them with air. 
Schrader makes complete lines of Air Products that can do 
such jobs with dependable precision. In limitless combin- 
ations, they adapt to many special needs. 
Air offers manufacturers much more than versatility. It’s 


fast and accurate, can time to fractions of seconds at high 
speeds. Its economy alone is a powerful sales point. Safe, 
tireless, air power is simple that problems of weight, assem- 
bly, production and maintenance are enormously reduced. 

These are benefits all customers look for. Add them to 
your products by actuating with Schrader . . . finest, most 
complete lines of Air Cylinders, Valves and Accessories. 


Select from the full Schrader lines to plan your automation of machines. Your 
Schrader distributor can help you pinpoint what you need. For more data write: 





A. SCHRADER’S SON 


Division of Scovill Manufacturing ey eee, 
454 Vanderbilt Avenue, Brooklyn 38, N 





a division of SCOVILL 











QUALITY AIR CONTROL PRODUCTS 


88 For more date circle this page number on card at back of book 


MACHINERY, February, 1960 





PARTS BY THE THOUSANDS... 
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Left to right: Plastic tubing, rings and formed spacers, coupling blanks, heavy pipe nipple blanks, standard pipe nipple blanks. 


Formed ...Chamfered... Cut-Off 
on BARDONS & OLIVER Cutting-Off Lathes 


Superior Pipe Specialties Co., Chicago, 
reports a ten year profit success using Bardons & 
Oliver Cutting-Off Lathes. 


The firm produces parts for their hydraulic equip- 
ment plus a wide variety of products on a jobbing 
basis. 

Says Mr. Youhn, Factory Superintendent: 
“Bardons & Oliver Cutting-Off Lathes are the 
only machines of this type that will stand up 
under years of hard use. We are completely 
satisfied with them in every respect.” 





OPERATING DATA 
FROM SUPERIOR 


) 

unexcelled for forming, chamfering and cutting- 

off tubular or solid bar stock. You realize extra ne ; 2 Sectedt iiialhs sinduiiten 
profits by using these outstandingly rugged ma- ==) No. 32 — 4000- 42” pipe nipples chamfered 
chines in your plant. Available in collet capacities WE soni & cut-off. 


: : ; ; No. 34 — 1082-2” pi ippl 
from 2 to 16 inches, with automatic loading and 4 pipe nipples chamfered 


- 6%" cap. 
As the above photograph suggests, “‘versatility”’ l al 
is the name for these Bardons & Olivers. They’re e 


& cut-off. 
unloading equipment if desired. No. 36 — 240-5” pipe nipples chamfered & 


Bardons & Oliver, Inc., 1133 West 9th Street, cut-off. 
Cleveland 13, Ohio rice Tolerances held on lengths: + .002” 
: : Average set-up time: 20 minutes 
Tooling 


High speed steel, carbide or roller cutter, 
depending on finish desired, material, oper- 
ations performed and lot size. 


BARDONS & OLIVER at 


2 men operate 3 machines, including setup, 
loading, and unloading (With automatic han- 
dling equipment 1 man can run 3 machines). 


Manufacturers of Turret Lathes and Cutting-Off Lathes 





Collets and Feed Fingers 
and Got the MOST from your Twextment 


A Machinist tells us, 
“When you come right down to it, 
it's common sense to specify 
the best collets and feed fingers 
after investing thousands of dollars 


for a precision machine tool. 


After all, it's the collet and feed finger 
that passes the accuracy 


of the machine on to the finished work.” 


HARDINGE Collets and Feed Fingers 


are the best. 


. _ Be sure you specify HARDINGE for your 


Chucking Machines, Tool Room Lathes, 
Millers and Grinders. 


HARDINGE BROT Soe. ELMIRA,“ MM Y. 


PERFORMANCE HAS ESTABLIS ) LEADERSHIP FOR HARDINGE 


Immediate stock delivery from Atlanta, Boston, Chicago, Dayton, Detroit, Elmira, Hartford, Los Angeles, Rochester, N.Y., Minneapolis, New York, 
Oakland, Philadelphia, St. Louis, Portland, Seattle, and Toronto. 
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A GREAT NEW LINE"JOINS NIAGARA'S BIG OBI FAMILY 


Meet the new Series AF. Look it over ... typical ¢Simplified control for safer, time-conserving press 

Niagara engineering from crown to base... every operation. 

detail a benefit to you. *Patented one-man inclining mechanism. 
Rugged, rigid frame for greater accuracy, longer die life. Full complement of accessories to meet your specific 
®Unusually long, rigid slide of unique design prevents needs. 

i jays, solidly i tend 5 
om of, ways, eondly supports Gon and empende Look at the range: 14 sizes, geared and non-geared, 
° - y - 4 1 ,nr 14 ”* 

®Exclusive multiple “V” gibbing for more guiding sur- shaft oe ao 7”", 

face and greater resistance to off-center loads. re a ‘ai, ave | Work 
@Cool-running, long-wearing, pneumatic friction clutch adinlo 11 N vy “ = ape 

and brake operate directly on the crankshaft . . . fewer Se: Te 

parts to start and stop ... faster engagement. 
®Modern, rigidly supported gearing runs in sealed oil Now get the whole story... 


bath for long life. Send for New Bulletin 55. 


STRICT OFFICES: Boston * Buffalo * Cleveland © Detroit ¢ Indianapolis « New York © Philadelphia / Distributors in principal U.S. Cities and major foreign countries. 





CLIP AND FILE 


DRILLING TIPS 
YOU CAN USE 


WEB THINNING 
IS IMPORTANT 


CHISEL EDGE 


-_ GRINDING 
WHEEL 


The failure to thin the web is a 
common error in drill repointing. 
Most drills are made with webs 
that increase in thickness to- 
wards the shank. As the web 
increases, the length of the 
chisel edge will also in- 
crease if not thinned. Always 
thin the web to its original 
thickness, using a machine 
whenever possible. 


NEED A CHIP BREAKER? 





There isa solution to the nuisance 
and danger of long stringy chips 
— «a common problem in deep 
hole drilling. It is Chicago- 
Latrobe’s “LO-TORK" Chip 
Breaker Drill. “LO-TORK" Drills 
have a radically new flute con- 
tour that breaks chips, permits 
faster feeds, improves lubrica- 
tion, and lengthens tool life. 


GOT A DRILLING PROBLEM? 


Arrange a consultation with a 
Chicago-Latrobe Sales or Ser- 
vice Engineer. His experience in 
hundreds of plants can lead to a 
quick solution of your problem. 


CHICAGO: 
LATROBE 


Write Chicago-Latrobe or call your distributor for 
CATALOG No. 59. Sixty-eight pages of illustrated 


listings and information — including prices. 


Chicago 10, Illinois 
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precision boring-New Britain’s new approach 


New Britain Cam Actuated Vertical 
Precision Boring Machines offer an en- 
tirely new principle for more accurate 
boring and turning, plus compact ex- 
terior design and fast tooling. Rough 
cuts and finish cuts within close toler- 
ances on the same set-up are character- 
istic. Standard models are available with 
maximum swing from 12” to 17%” in 10 
or 15 horsepower. 

Here are a few of the major new 
developments incorporated in these 
unusual machines. 


Greater accuracy. Both the vertical and 
cross slide cams are mounted on a com- 
mon shaft which is contained inside the 
vertical slide. The linkages found in 
conventional cam-operated contouring 
machines are eliminated. Both the ver- 
tical and cross slides ride on preloaded 
roller bearings and are deflection-free. 


Clean-sided design. Any number of 
these self-contained machines, each with 
one or more spindles, can be arranged 
side by side. Depending on how they 
are tooled, they operate either as a 


single unit or as individual machines. 
Parts can be inverted on adjacent ma- 
chines or on adjacent spindles of the 
same machine, finishing both sides, com- 
pleting all operations in one integrated, 
high-volume operation. 


Fast tooling. Unrestricted accessibility 
allows rapid tool and cam changes. 

Complete catalog material is avail- 
able. For your copy, write New Britain- 
Gridley Machine Division, The New 
Britain Machine Company, New Britain, 
Connecticut. 














why a copying lathe-why New Britain +GF+ 


Beyond a certain point sustained pro- 
duction of the same piece on an engine 
lathe becomes uneconomical. Sometimes, 
however, the feeling exists that a copy- 
ing lathe lacks flexibility, power and 
ruggedness or that it is just too “spe- 
cial.” A New Britain +6F* has power— 
25 to 40 h.p. The +6F+ has rugged de- 
sign to handle big work and it’s really 
flexible—a prototype or flat template will 
reproduce one or more pieces with fast, 
single point tooling. Whether it’s shaft 


work or chucking work you have to do, 
ease of set-up is the same. The tem- 
plate or prototype can be changed in 
minutes. No special tooling set-ups are 
required, either. You can quickly switch 
from intricate cuts on slender shafts 
to heavy cuts on big castings or forg- 
ings (like the one shown). Complex 
profiling presents no problems even 
on jobs requiring really heavy metal 
removal. 


Fast set-up and changeover from one 


type of work to another is only part of 
the story. There’s much more that you'll 
want to know about the New Britain 
+6F+. Watching one of these machines 
in action is the best way to get the 
whole story and we'd like to arrange 
a demonstration for you. If you'd like 
to look over catalog material, we have 
that too, of course. Write New Britain- 
Gridley Machine Division, The New 
Britain Machine Company, New Bri- 
tain, Connecticut. 





“Buffalo” No. 3A R-P-Mster 
with 2” Capacity and Torque- 
controlled Feed! 


Welcome news for metalworking men! The new “Buffalo” 
No. 3A R-P-Mster brings you a rated capacity of 2” in 
mild steel. 


Equally important is the exclusive “Buffalo” Torque-con- 
trolled Power Feed. With it you can safely use maximum 
speed and feed for the size hole being drilled. No need to 
worry about damage to drill or machine gearing. Danger of 
overloading the machine is positively eliminated by the 
torque control on the feed shaft. 


Moderate price makes the new “Buffalo” No.3A R-P-Mster 
your best variable speed drilling machine buy. All the other 
famous R-P-Mster features are retained — “1001” speeds, 
easily and quickly changed — extreme accuracy, smooth- 
ness, quietness and ease of drilling — rugged construction 
for long life with a minimum of maintenance. Available 
in 1 to 6 spindle models. 


Only when you operate it yourself will you really appreci- 
ate these advantages of the “Buffalo” No. 3A R-P-Mster. 
Discover today how it can cut your drilling costs, increase 
production. Phone your “Buffalo” machine tool dealer for 
a demonstration, or write direct for Bulletin 3257-C. 


Above: Multiple Spindle Pedestal Model 
Left: Pedestal Model 


BUFFALO FORGE COMPANY 


440 BROADWAY BUFFALO, N. Y. 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


DRILLING ° PUNCHING + SHEARING * BENDING 
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UNIVERSAL 
KWIK-SWITCH 
TOOL HOLDER 
permits 


tool changes 


in ten seconds! 


UNIVERSAL CHUCKS 


for every purpose 


BORING CHUCK 


STANDARD COLLET CHUCKS 


—_— a= 


FLOATING COLLET CHUCK 














Write today for complete catalog of 
Universal Engineering products. 





215 


UNIVERSAL ENGINEERING COMPANY * FRANKENMUTH 2, MICHIGAN 
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IN POUNDS 


THRUST 



































TORQUE IN FOOT POUNDS 
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FEED IN INCHES PER REVOLUTION OF DRILL 


CURVES SHOWING EFFECT OF VARYING FEEDS, TORQUE and THRUST —1" DRILL IN C.R.S 








OLIVER’S 





UNIQUE DRILL POINTER 





gives you more holes per grind 
Substantially less torque—much less thrust! 


The above graph is a typical test run by the research department 
of an eastern engineering school. It is evidence that Oliver can 
help you get more and better holes per grind. 


Oliver's sharpening principle is to grind the drill point so that in- 
creased clearance is obtained at the center of the drill. Each lip 
does its equal share and the theoretically perfect point permits 
easier penetration. Less feeding pressure means savings on drilling 
machine repairs, power and transmission costs and the drills them- 
selves. The Oliver point has been successfully used since 1921. 


Oliver drill pointers are rugged enough to stand up to every day 
pounding. Features of the Model #510 include: a universal 
chucking head which holds drills from % to 3 inches in diameter 
and swivels to give varying angles from 82 to 160°; an adjustable 
cam to give a variable amount of clearance at the cutting edge; 
and a positive drive to the chuck. In addition, all main shafts— 


including the grinding wheel spindle—are mounted on anti-friction 
bearings. 


Want proof? Oliver will sharpen your drills on a “no-charge” trial 


basis. Write today for full information. We'd like the opportunity 
of sending a quotation. 


OLIVER .| ADRIAN 


1410 E. Maumee St. * Adrian, Michigan 





HOW TO REDUCE YOUR 
TWIST DRILL COSTS 


Any substantial reduction in drill costs 
must be made by choosing a combina- 
tion of the right drill design and drill 


The sketch above shows a comparison 
of two drill points. The one on the right 
is as ordinarily ground, On the left is 
an exaggerated view of an Oliver drill 
point. Note that the clearance angle on 
the point increases very rapidly as the 
drill web is approached. 


It is a widely accepted fact that for a 
given feed the angle of helix of the feed 
is greater as it approaches the center. It 
is this reason that makes increased 
clearance at the center of the drill point 
so essential. The Oliver pointers provide 
average thrust reductions of 25.2% and 
average torque reductions of 22.0%. 


The Oliver 510 makes possible the 
trouble free grinding of drills—whether 
2, 3 or 4 flute. Variable included point 
angles and clearances are easily obtained. 


This cost-saving point is also available 
by using the new heavy-duty #21 
bench model machine. Capacity is 


as 


3/32” to 4%". A 5” diameter cup wheel 
and a built-in diamond dresser provides 


for easy operation regardless of drill size 
or included angle. 





here's the 
really new 


Cleveland Worm 
and Gear 


SPEED 
REDUCER 


It was Designed to Provide: High Horsepower in a Smaller 
Unit ¢ Centrifugally Cast Bronze Gears * Alloy Steel 
Worms Heat Treated By An Exclusive Process for Carrying 
Higher Loads * Fan Cooling for More Efficient Operation °¢ 
Maximum Overhung Load-Carrying Capacity °* Ribbed 
Housing for Maximum Strength and Heat Dissipation °* 
Modern, Streamlined Design to Enhance Your Machine's 
Appearance. 


Cleveland’s new speed reducer line meets AGMA Standard 440.03 
— which permits higher horsepower and torque ratings — pro- 
vides you speed reduction at savings of 50% or more on cost per 
horsepower. All this, with no deviation from Cleveland’s stand- 
ards of quality and dependability. 

Remember, this strikingly new line of fan-cooled reducers — 
now available from one to forty horsepower — incorporates all 
the design knowledge gained by Cleveland’s engineers over the 
past 47 years — plus all the advantages of modern metallurgical 
techniques and advanced manufacturing processes. Consult your 
Cleveland Representative for the complete story on this new speed 
reducer — or write us direct for Bulletin No. 405. It details input 
horsepower and output torque ratings, service factors, application 
and load classifications, as well as general over-all dimensions. 


The Cleveland Worm & Gear Company, 3276 East 80th Street, 


Cleveland 4, Ohio. 
A subsidiary of 
Eaton Manufacturing Company ® 


Affiliate: The Farval Corporation 





Check these new exclusiveCleveland features 


Cleveland’s Worm’s, heat-treated 
by an exclusive process, possess 
a high degree of hardness 
throughout their entire thread 
thickness — and well below the 
worm’s root diameter. This gives 
maximum thread strength and 
resistance to wear without los- 
ing the advantage of a tough 
core of medium hardness. 


Centrifugal cast bronze rims 
have a greater density and a 
higher hardness, giving increased 
resistance to wear and fatigue 
pitting. They are centrifugally 
cast integral with cast iron cen- 
ters on 6” and smaller sizes. 
This permits strong mechanical 
keying of the two parts — with- 
out dependence on actual sur- 
face bond. Gear shaft extension 
diameters are especially 
large to permit greatly 
increased overhung load 
capacity. 


Worm and gear shaft bearings 
are Timken taper roller type, 
providing adequate thrust and 
radial capacity. Worm bearings 
are mounted directly in the 


Speed Freducere- 
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Capital Goods Triple Play Cited 


First Quarter Outlay to Rise 5 Per Cent 


General Tax Reduction Unlikely 


Washington Briefs 


Keeping up with Washington 


Loring F. Overman 


A TRIPLE PLAY in the capital-goods field is called to 
the attention of users, manufacturers, and the Govern- 
ment by the Machinery and Allied Products Institute. 
Based on studies of the rapid accumulation during the 
last five years of upper-aged capital equipment, MAPI 
points out that: 

1. Expenditures for modernization and replacement 
will continue to represent both a substantial and grow- 
ing part of the capital-goods market. 

2. To the extent that this is true, any plans to increase 
the economic growth rate of this country must take into 
account not only investment for expansion but enlarged 
expenditures for replacement needs as well. 

These conditions suggest a three-way responsibility 
and opportunity—for users, problems of expansion, re- 
placement, and cost reduction—for manufacturers of capi- 
tal goods, an important marketing opportunity—for 
Government, the need to encourage an economic climate 
favorable to the development and maintenance of a mod- 
ern and productive plant. This can be achieved, MAPI 
points out, only if realistic policies are adopted with 
respect to corporate taxes, depreciation allowances, and 
retained earnings which will permit business to accumu- 
late a supply of capital that will be sufficient to carry out 
its objectives. 


First Quarter Outlay to Rise 5 Per Cent 


Reflecting MAPI’s forecast of the need for capital- 
goods modernization and replacement, the Commerce 
Department and Securities and Exchange Commission 
anticipate that capital spending during the first three 
months of 1960 will be 5 per cent above the quarterly 
average for 1959. 

For 1959 as a whole, spending was expected to total 
$32,700,000,000, ahead of 1958 by 7 per cent. A 
$33,300,000,000 total had been expected prior to the 
steel strike. During the January-March quarter of 1960, 


capital spending at the annual rate of $34,400,000,000 
is expected, 


General Tax Reduction Unlikely 


Despite five weeks of hearings involving thirty-one 
panels and 175 spokesmen, there is little likelihood of a 
general income tax reduction in 1960. Authority for this 
disappointing news is Chairman Wilbur D. Mills, (D- 
Ark.), of the House Ways and Means Committee. 

Chairman Mills explained that months will be re- 
quired for staffs of the committee and the Internal Reve- 
nue Service to analyze the testimony and make recom- 
mendations. In this, an election year, members of the 
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second session of the 86th Congress can be expected to 
limit their deliberations to “must” legislation. Quick ac- 
tion on such proposals, then an early departure for home 
and electioneering are the procedures likely. 

Viewpoints on taxes were voiced by George Terborgh 
of the Machinery and Allied Products Institute. In urging 
liberalization of the tax-depreciation policy as a means 
of speeding up growth of the American economy, Mr. 
Terborgh said: “Our growth rate over the past decade 
has lagged behind not only that of the Soviet Union but 
also that of the leading industrial competitors in the Free 
World. Many of the latter are far ahead of us in liberaliz- 
ing tax-depreciation write-offs, and their economies re- 
flect the advantages of the heavier capital investment that 
such liberalization brings about.” 


Washington Briefs 


To assist in coordinating Federal procurement policies, 
a new five-agency Procurement Policy Board has been 
authorized. The board will function under the direction 
of an Office of Procurement Policy, and will involve the 
General Services Administration, Defense Department, 
Small Business Administration, Department of Agricul- 
ture, and Atomic Energy Commission. 

Each day brings to Washington some new evidence of 
the changes that can be wrought in production methods 
and in the machinery and equipment field by the new 
scientific age. A recent example is a pipeline company’s 
application to experiment with a jet aircraft engine as a 
source of power in the operation of a natural-gas com- 
pressor. If successful, a 12-ton jet-plane engine and power 
turbine hookup to produce 10,500 hp. would replace 
a 356-ton combination of three conventional gas engines 
producing the same horsepower. 

The Boggs Bill (H. R. 5), proposing tax incentives to 
stimulate American investment in foreign countries, was 
favored by panelists appearing before the House Ways 
and Means Committee during the five-week hearing on 
tax revision suggestions. Some machinery interests have 
favored the bill as providing a means to ease taxation of 
income on foreign investments. 

Shipments of large, low-speed diesel engines increased 
by 50 per cent over 1958 during 1959, and a further in- 
crease of 20 per cent is in sight for 1960. Forecaster is 
the Business and Defense Services Administration. 

Equipment designers considering the use of gas-lubri- 
cated bearings will find valuable information in an Air 
Force report just made available to industry. The report, 
PB 151946 “Gas-Lubricated Bearings—a Critical Survey,” 
may be ordered from the Office of Technical Services, 
Washington 25, D. C., at $4 per copy. 
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High Speed Precision 


MILLING MACHINES 


The RIGHT Size For Work 


Too Small for Heavy Duty Millers. 
@ 1%” Collet Capacity Dividing 
Head and Cutter Spindles 
@ Table Size 25” x 6%” 
@ Eight Spindle Speeds — 
110 to 1850 R.P.M. 
@ Plain or Universal 


Write for Bulletin TM-UM 
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HARDINGE BROTHERS, INC., ELMIRA, N. Y. 


OFFICES IN PRINCIPAL CITIES. EXPORT OFFICE 269 LAFAYETTE ST., NEW YORK 12, N.Y. 
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Progress on Pa rade 


THE BIGGEST EVENT of interest to the 
metalworking industry in 1960 will un- 
doubtedly be the exposition to be sponsored 
by the National Machine Tool Builders’ 
Association. It will be held at the Inter- 
national Amphitheatre in Chicago from 
September 6 through 16. 


The total floor area of the Exposition will 
be approximately 12 acres and the actual 
exhibit space, 7 acres. The 1955 Exposition 
had a total floor area of somewhat less than 
10 acres. The increased space has been made 
available by constructing an additional hall. 


All machine tool exhibits will be on the 
main floor level in a continuous arrangement, 
giving the impression of a huge machine 
shop. There will be nothing to obstruct the 
view except the machines themselves. All of 
these will be the latest design of American 
machine tools. Practically every machine will 
be in actual operation. 


Setting up over 1000 machine tools of all 
conceivable types will constitute a Herculean 
job. At least 200 freight cars and 1500 trucks 
will have to be unloaded. Setting up the ma- 
chines will require the services of over 250 
electricians, 300 machinery movers, 75 plumb- 
ers and 50 maintenance men. Approximately 


100 carpenters will be needed for construct- 
ing the display booths. 


The upper North Hall, which housed ma- 
chine tool exhibits in 1955, will be used for 
the displays of technical publications, oil 
companies, and other concerns that serve the 
metalworking industries, as well as for ex- 
panded restaurant facilities. 


Concurrently with ‘The Machine Tool Ex- 
position—1960,” there will be another exhibit 
at the Navy Pier. This Production Engineer- 
ing Show will consist of mechanisms, instru- 
ments, and other equipment and accessories 
applicable to machine tools. Shuttle buses 
will provide convenient transportation be- 
tween the two exhibitions. 


Attendance at the shows is expected to 
exceed 125,000 persons. Visitors will be 
chiefly top executives of manufacturing com- 
panies, production experts, and other com- 
pany personnel concerned with increased pro- 
ductivity and product quality. 


Executives in such categories in all branches 
of the metalworking industry should plan to 
be in Chicago during the two weeks begin- 
ning with Labor Day. Veritably, there they 
will see “Progress on Parade!” 


EDITOR 
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AUTOMATIC UNITS are capturing a larger and 
larger share of the transmission market in this 
country as the years roll by. Not too long ago, 
a prospective purchaser would have to place a 
special order for this optional equipment. Today, 
the trend is rapidly reversing—the once-standard 
manual gear shift and clutch drive is not always 
readily available in local showrooms. 

To keep pace with current demands, the De- 
troit Transmission Division of the General Motors 
Corporation in Ypsilanti, Mich., is placing much 
emphasis on fully automatic and semi-automatic 
production methods for turning out the familiar 
Dual-Range and the later controlled-coupling 
Hydra-Matic transmissions. Processing of the 
main fluid-coupling torus is an example of the 
company’s planning along these lines. From ini- 
tial forming to final balancing, production of 
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Production of torus units for 
Hydra-Matic transmissions is 
done on a highly automatic 
scale. Transfer presses for the 
shells head the line, while as- 
sembly is carried out on a large 
transfer machine. Even balanc- 
ing, counterweight adding, and 
rechecking are automatic 








these intricate sub-assemblies is handled on a 
predominantly automatic basis. 


Torus Shells Start Out on 
Transfer Press 


Shells for the torus sub-assembly are formed 
on the 800-ton Verson Transmit press shown in 
Fig. 1. Coils of SAE 1010 steel, 14 1/4 inches 
wide by 0.081 inch thick, are placed in a Littell 
combination cradle and straightener. The stock 
leaves the straightener and passes through a Lit- 
tell roll-feed unit mounted on the entrance side 
of the press. 

An eight-station die, Fig. 2, is used to complete 
the shells. Of these, seven stations are active and 
one is idle. In the first station, notches are cut 
into the edges of the stock strip to rough out the 
shape of the blank. The metal is fed to the second 
station where the individual blank is severed 
from the main stock strip and undergoes an ini- 
tial drawing operation. 

From this point on, automatic transfer fingers, 
such as those indicated at A, grip the work-pieces 
and move them through the entire sequence of 
press operations. There are several advantages to 
this type of part transfer such as a reduction of 
friction within the die area due to the elimination 
of carrying strips. Another advantage, but one 
that is not quite so apparent, is that annealing 
between draws is not necessary. This is so be- 
cause the operations are so close together that 
the work is not given an opportunity to cool. 


At the third station, the shells are given a sec- 
ond draw during which metal is gathered at the 
center, or hub B. The next step restrikes the 
crown area surrounding the hub. In Station No. 5 
the hub of the torus shell is given a restrike. 

Station No. 6 is an idle location. After being 


positioned at the seventh station, two 0.250-diam- 
eter locating holes are pierced and a large center 
hole—3.870 inches plus 0.005 minus 0.000 inch in 
diameter—is punched out. Rough trimming of a 


Fig. 1. This 800-ton trans- 
fer press is used to form 
shells for torus sub-as- 
semblies. The press is fed 
from coiled steel, 0.081 
inch thick, which first 
passes through straight- 
ening rolls. 
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Fig. 2. Shells are carried by transfer fingers 

through this eight-station die. The strip is first 

notched, then cut off and drawn. Additional draws 
and a piercing operation follow. 


flange around the periphery of the shell and a 
last restriking is done at the eighth and final sta- 
tion. Transfer fingers then carry the part clear 
of the press and drop it on a moving-belt con- 
veyor leading through an International washing 


installation. 

Cleaned shells continue their travel to a bank 
of four 40-ton V & O notching machines. Parts 
are lifted from the belt, which passes between 
two pairs of the presses, and are placed on an 
expanding arbor that grips the inside of the large 
center hole. Positive location is assured by two 
pins that enter the two small holes in the shell. 

Two rows of slots are required (heading illus- 
tration). The rows are on different planes and 
the slots, themselves, are unevenly spaced. With 
each strike of the press, four slots are punched— 
two opposing slots in each row. During each up 
stroke of the press ram the torus shell is indexed 
to the next position. Eighteen such movements 
take place, yielding a total of seventy-two slots. 
Although the working drawing specifies that the 
angular relationship between the slots be main- 
tained within 5 minutes of arc, they are actually 
held within 1 minute of arc. After the final press 
stroke, a pair of lifting fingers beneath the part 
pivots upward and outward, allowing it to slide 
down a chute and onto another moving belt. 

Final installation in this line is a 150-ton Model 
trimming press tooled up with a shimmy die. The 
shells are elevated to the work area on an in- 
clined belt and drop into a loading position out- 
side the press. A hydraulic cylinder then ad- 
vances the part into the shimmy die for the trim- 
ming operation. Following this, they are auto- 
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matically ejected onto a central conveyor belt 
and carried clear of the area. 


Vane Loading Can Be Likened tocn 
Oversized Stapling Operation 


Many interesting assembly steps are performed 
on the torus. In the first of these, thirty-six vanes 
are positioned within the shell. This is done ona 
bank of eight automatic vane-loading machines, 


Fig. 3. Automatic machine loads vanes into 

torus shells. In an action similar to that of a 

stapling machine, the ram (D) slides one vane 

at a time from a magazine at the right and 
inserts it in the shell (C). 


one of which is shown in Fig. 3. The machines 
were designed and built by the Process Develop- 
ment Section at the General Motors Technical 
Center. 


Stampings C are placed by hand on an arbor 
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and located by two dowel pins. Vanes are con- 
tained in magazines that hold approximately 475 
parts. The magazines, in turn, are stacked on the 
right-hand side of the machine and feed out be- 
neath an air-operated ram D. Action of the ma- 
chine is much like that of a stapler. The ram 


Fig. 4. First phase of fi- 
nal torus assembly at 
head of main transfer 
machine. A torus vane 
ring is being placed on 
top of a shell and vane 
assembly that is sup- 
ported on a pallet. 


descends, contacts the first vane, and pushes it 
downward out of the magazine and into the con- 
cave area of the torus shell. Two tabs on the 
bottom edge of the vane pass through the slots, 
thus assuring proper positioning. These tabs are 
locked in place during a later operation. 

After each vane is placed, the work must be 
repositioned to bring the next pair of slots in 
line with the ram. Although the slots are un- 
evenly spaced around the shell, indexing is ac- 
complished in an efficient and simple manner. 
A finger protruding from the upper end of arm E 
moves along the underside of the shell. When the 
end of this finger reaches a slot it pops up into it. 
This causes the arm to reverse its direction of 
travel, pulling the shell along with it. Movement 
is stopped when the end of the finger—that is, 
the slot—is in proper position. As the vane is 
pushed into place, the tab passes through the slot 
and disengages the index finger, thus initiating 
the next cycle. 


Main Torus Assembly is Completed on 
Transfer Machine 


Of the eight vane-loading machines, four feed 
each of two main assembly lines. Actually, these 


Fig. 5. Control panel on the first side of the main as- 

sembly machine can be seen. Movement between sta- 

tions is accomplished by a long transfer bar having 
keys that engage the pallets. 
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lines are transfer type machines built by the Re- 
search Division at the General Motors Technical 
Center. Seventy-two pallets travel around the 
hairpin machine layout, at the end of which the 
torus emerges fully assembled and inspected. 

Preliminary manual assembly takes place at 
the beginning of the line. First, a machined car- 
rier casting (that will eventually house four pin- 
ion gears) is placed on a pallet that slides along 
a stationary circular rail. The carrier is located 
on two dowel pins of different diameters to be 
sure of positive positioning. A shuttle type trans- 
fer bar, having a key that contacts the rear of the 
pallet, advances it to the next working position. 
During its return stroke the transfer bar pivots 
back out of contact with the pallet. 

An operator picks up a shell and vane sub- 
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Fig. 6. Following drilling, 

the rivet holes are de- 

burred. The tools deburr 

the top of the holes on 

the down stroke, and the 

bottom of the holes on 
the up stroke. 


Fig. 7. When the pallets 
reach one end of the 
hairpin-shaped assembly 
machine they are trans- 
ferred to the return side 
by this rack-and-pinion- 
driven swinging arm. 


assembly from a storage area F, Fig. 4, in front 
of the vane-loaders and places it on the pallet, 
on top of the carrier casting. This unit is also 
located on the two pallet pins. Next, a spacer is 
added to maintain proper relationship between 
the inner ends of the vanes. This is followed by 
a circular, U-shaped torus vane ring G that gives 
final positioning to the still loose-fitting vanes. To 
be sure that the vane ring is fully seated, it is 
lightly tapped with a wooden mallet. 

From this point on, the pallets begin their 
travel along the automatic portion of the assem- 
bly line, Fig. 5. A drilling station is the first en- 
countered. Mounted on an Ex-Cell-O drive unit 
is a U. S. multiple-spindle drill head carrying 
eight 15/64-inch-diameter drills. These pass 
through the spacer, carrier, and shell to provide 
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Fig. 8. Rivets are added at these two heads, each in- 

serting four alternate fasteners. The rivets travel from 

a common hopper (not shown), down individual feed 
tubes (K), and drop between positioning fingers. 


the necessary rivet holes for locking the assembly 
together. 

Alongside the drilling position is a probing 
station that determines whether all eight holes 
are completely through the parts. Immediately 
after this check is another station, similar to the 
first, having an Ex-Cell-O drive unit and a U. S. 
multiple-spindle drill head, Fig. 6. At this station, 
all eight holes are slightly chamfered on both 
ends in one step by using Cogsdill deburring 
tools. After a pilot on the tool enters the drilled 
hole a formed cutting lip removes all burrs from 
the entrance. It then pivots against spring pres- 
sure and retracts into the tool body. After clear- 
ing the bottom of the hole, the cutting lip is 
pushed outward once again and, on the up stroke 
of the drill head, goes through the same cycle to 
eliminate burrs in this area. Metal particles from 
the drilling and deburring operations are removed 
-by a vacuum setup at the following station. 

Vacuuming of the torus assembly marks the 
end of the first side of the hairpin-shaped transfer 
machine. The parts are passed from one side of 
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Fig. 9. At this station the torus vane ring is locked in 

place. This is done by dimpling alternate vanes. The 

die contains eighteen pairs of stationary die fingers 
(N) and pivoting punch fingers (M). 


the line to the other by the swinging-arm type 
transfer mechanism shown in Fig. 7. In leaving 
the last station on the first side of the machine, 
the pallet moves off the main stationary rail and 
onto a short rail carried at the end of the arm. 
The arm then elevates the pallet a short distance 
and, by means of a rack-and-pinion drive H, 
swings through an are of 180 degrees. It then 
lowers the pallet in line with the main stationary 
rail on the return side of the machine. 

To avoid problems in an automatic operation 
such as this it is important that all loose pieces 
be properly aligned. A check is made at the first 
station following the swinging transfer arm. 
Here, floating tapered pins are lowered into each 
of the eight holes. 

The next step is to load rivets into the holes. 
Because the holes are on such a small circle, two 
stations are required, Fig. 8, each supplying four 
rivets to alternate holes. All the rivets are sup- 
plied from one box located above the two 
stations. It continuously pivots back and forth 
to keep eight chutes J loaded with correctly 
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oriented rivets at all times. Small air jets above 
each chute keep the rivets moving freely until 
they drop into eight closed tubes K, four leading 
to each of the two heads. (Only eight tubes are 
used, although more than that number can be 
seen. ) 

At the heads the rivets drop from the tubes and 
come to rest between pairs of fingers. They are 
thus held above the holes in the assembly until 
plungers are lowered to drive them home. It 
should be mentioned that two spring-loaded pads 
retain the various members of the torus assembly 
in place during this step. Another transfer move- 
ment brings the pallet to the next station where 


are still protruding from the slots around the 
torus shell. These tabs are clinched flush against 
the shell at the following station. With the assem- 
bly still riding on the pallet, a head comes down 
into contact with it and causes it to spin. A side 
roll and a bottom roll then feed up against the 
two rows of tabs, spin-crimping them to lock the 
vanes in place. 

One more locking operation is needed. This is 
done at the following point on the line, Fig. 9, 
where the torus vane ring is secured to the in- 
dividual vanes. 

While the assembly L remains stationary on 
the pallet, a dimpling die is lowered by a hy- 


Fig. 10. Surge bends are being made on the outer ends of the 

vanes. Stationary punch fingers (O), with angular contact 

faces, force the metal over the desired amount. The vanes 
are not backed up during bending. 


probing fingers descend to be sure that all the 
rivets have been inserted. 

Heading of the rivets follows. This station is 
similar to a hydraulic press, except that two rams 
and two actuating cylinders are used—one above 
and one below the work. The upper ram carries 
an anvil that is the first to contact the work, ap- 
plying clamping pressure to the loose pieces as 
well as backing up the rivet heads. On the lower 
ram are eight punches that pass up through holes 
in the pallet and apply pressure to the rivets to 
form the heads. 

It will be recalled that two tabs on each vane 
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draulic cylinder. The die contains paired group- 
ings of eighteen punch fingers M and eighteen 
die fingers N that, when the die has been seated 
in the torus, engage every second one of the 
thirty-six vanes. After the die-head has bottomed, 
over-travel of the ram results in a cam action that 
causes a plate to rotate within the head. Linked 
to this plate are the punch fingers which are then 
forced to pivot toward the stationary die fingers, 
thereby forming dimples in the alternate vanes. 
These dimples securely button the vane ring into 
the assembly. 


Surge bends are required on the outer ends of 
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the vanes. This operation is shown being per- 
formed in Fig. 10. Here, again, the torus assem- 
bly does not move as a die-head is fed downward 
into it. Thirty-six stationary, high-speed-steel 
punches O, having sloping contact faces, form the 
necessary bend in the vanes with a cam-like wip- 
ing action. The punches do not move within the 
die-head, nor are they backed up. 

Before leaving the transfer machine, the torus 
assemblies pass through an automatic gaging sta- 
tion. While the assemblies are rotated, shoes are 
brought into contact with the important faces. 
Checks are made for plane runout of the shell 
face, concentricity of the shell periphery, and the 
height position of all assembled parts for clear- 
ance purposes. 

Upon leaving the gaging station the work- 
pieces are picked up by a swinging transfer arm 
(identical to the one at the opposite end of the 
machine) and deposited at an unloading station. 
A fork lifts the assemblies from the pallets, 
whereupon they slide down a chute and onto a 
conveyor belt that carries them through a Centri- 
Spray washing unit. 


Balancing is an Important Phase 
of Torus Production 


Balancing is of vital importance to the proper 
functioning of the torus within the Hydra-Matic 


assembly. To accomplish this quickly and effi- 
ciently, a bank of two automatic balancing ma- 
chines is employed. One of these installations is 
shown in Fig. 11. 

Torus assemblies arrive in the balancing area 
on hooks suspended from overhead conveyors. 
When the hooks reach an unloading area they are 
pivoted, allowing the parts to move down a chute 
to a loading position in front of one of the bal- 


ancing machines. An air cylinder then advances 
the part onto arms that flip it over and automati- 
cally load it into the first station (Note blur in 
foreground ). 

The part is transferred to an unbalance com- 
putation station P where it is spun to determine 
the amount and location of any unbalance. After 
a few seconds the spinning stops and the torus 
rotates slowly until the light area, or the spot re- 
quiring the addition of a balance weight, is to 
the outside of the machine (to the right in the 
illustration). Information regarding the size of 
the weight is fed by a memory circuit to the next, 
or correction, station Q. 

A coil of 1/2- by 1/8-inch strip steel is located 
near the correction area. Based on information 
furnished by the preceding station, an appro- 
priate length of steel strip is fed into a small die 
set where it is cut off and formed to match the 
inner contour of the torus shell. It is then passed 
to magnetic pickup fingers that also serve as a 
resistance-welding electrode. The fingers swing 
up and clamp the weight against the inside of the 
shell, while an air cylinder drives a straight elec- 
trode R into contact with the outer surface of the 
shell, in line with the balance weight, and a spot 
weld is made. 

To be certain that proper weight has been 
added, the part is transferred to the next, or bal- 
ance recheck, station $. Again the part is spun, 
and the corrected balance is checked to within 
0.25 inch-ounce. In-tolerance or out-of-tolerance 
information is relayed to the unloading station of 
the machine. The torus is moved onto a short 
chain conveyor which, if the part has been prop- 
erly balanced, raises and discharges into the 
upper of two chutes. If not properly balanced, 
the torus is ejected into a lower chute and sub- 
sequently undergoes corrective hand balancing. 


Fig. 11. To function 
properly, all torus units 
must be properly bal- 
anced before final as- 
sembly. Shown here is 
one of two automatic 
balancing installations 
located just after the 
main transfer line. 
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Calculations for 


Deep Drawing 
of Flanged Shells 


In order to compute the blank diameter 
and the number of operations for deep 
drawing a flanged shell, an understand- 
ing of what actually occurs to the metal is 
important. The author illustrates how the 
necessary calculations may be made 


DEEP DRAWING of cylindrical shells from 
sheet metal is a common press operation and 
there is little difficulty in computing the proper 
diameter for the blank. Reduction in blank 
diameter is limited to a certain percentage by the 
plastic flow of the metal. If the reduction re- 
quired is greater, the part must be redrawn after 
the first operation. Often a series of redraws is 
necessary to reduce the diameter and increase the 
height of the work-piece to the desired dimen- 
sions. 

Sometimes, however, the full length of the shell 
cannot be drawn into the die. Examples of such 
parts are shells requiring a flat flange at the open 
end or a cylindrical projection of smaller diame- 
ter extending from the bottom. In the latter case, 
the projection has to be drawn before the outer 
shell and, therefore, can be considered as one 
having a very broad flange. When computing 
blank diameters and the number of drawing op- 
erations for flanged shells, it is important to con- 
sider this partial drawing of the blank. 

The per cent reduction of the blank diameter 
depends on the drawing ratio. When drawing a 
shell without a flange, the drawing ratio m for the 
first operation is equal to the diameter d, of the 
shell after the first operation divided by the blank 
diameter D or m = = Similarly, for the second 
operation or first redraw: m, = q, Where: m= 

1 


the drawing ratio for the first redraw and d, = the 
shell diameter after the first redraw. 

Thus m X D = d,, m, X d, = d., etc. The re- 
ciprocals B, B,, B, . . . of the various drawing 
ratios m,m,, m, ... are convenient for computing 
the blank diameter from a given shell diameter, 
since B X d, = D, B X d, = d,, ete. 

The per cent blank reduction and the drawing 
ratio must not exceed certain limits. These limits 
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depend essentially on the metal being drawn, on 
whether blank-holders and hold-downs are used, 
or if a first operation or a redraw is involved. 
Values for the drawing ratio are in the range be- 
tween 0.5 and 0.9 and are compiled in hand- 
books. 

With the drawing ratio known, it is easy to 
compute the safe maximum height (h) for a 
drawn shell. This computation is based on the 
theory that the thickness of the metal remains un- 
changed after drawing and that the area of the 
blank is equal to that of the shell. In most cases, 
the difference between the outer and inner diam- 
eter may be neglected because the stock thick- 
ness is small compared to the shell diameter. 
Most shells have to be trimmed at the open end, 
necessitating a trimming allowance. Although the 
height will be reduced by this allowance, the 
additional metal has to be considered when com- 
puting both the blank diameter and the height of 
draw. 

If the area of the blank equals the area of the 
shell (Fig. 1) then 


D? ~~ : = (a? x *) + (d, XaxX hy). 


Since B X d, =D: 


(B X d,)? X : = (a? x *) + (d; X # X hj); 
after dividing the equation by = d, 


rye th _ 
BXT=7th. 


Then by collecting terms and simplifying 


hy = 4 (Br 1). 





In Equation (1), h, represents the safe maxi- 
mum height for drawing a cylindrical shell of 
diameter d,, based on a given drawing ratio m 
(or its reciprocal B). If a shell of diameter d, and 
height h, has to be redrawn to a smaller diameter 


d, (Fig. 2), the height h, may be calculated as 
follows: 


(a? >" 4 *) + (dq; X tr X hh) = (a: x *) 


os (de XxX he). 
Substituting (m x d,) for d., 


(a x *) + (di XX hi) = [om x di) X “| 


+ (m X di X w X he); 
dividing the equation by n d, 


m? XK d, 


oth = + (m X hi), 


he = d, (1 — m*) + 4h. (2) 


4m 
If the bottom of a shell has to be provided with 
a smaller cylindrical projection, its safe maximum 
depth also depends on its diameter and the draw- 
ing ratio. Should the proposed depth exceed the 
safe maximum height of a similar shell, the pro- 
jection has to be redrawn. As shown in Fig. 3, the 
surface area of the wall after the first operation 
remains equal to that after redrawing and the 
depth of the projection is increased in the same 
ratio as its diameter is reduced. 


Thus, 


and 


d,XawXh=d.XarxX hz 


d, x hy = dz X he. (3) 


In this case, there is no further reduction of the 
flange diameter by the redraw because the shell 
is not drawn full length into the die. That portion 
of the bottom between the two diameters is re- 
drawn back into the flange. Therefore, the height 
h, is limited and cannot equal that corresponding 
to the drawing ratio possible if the part did not 
have a flange. 

In practice, the die designer has to start with 
the dimensions of the finished part. It is therefore 
advisable to use the reciprocal value B in deter- 
mining the blank diameter. Whenever a flanged 
part is drawn, only a portion of the blank is trans- 
formed into the shell and the reduction in blank 
diameter does not correspond to the true reduc- 
tion undergone by the material. The blank D 
(Fig. 4) is reduced to the flange diameter D, and 
the material in the ring D — D, is equal to the 
material used for building up the wall of the pro- 
jection. Therefore, if D’ equals the theoretical 
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blank diameter for drawing an unflanged cylin- 
drical shell having a diameter d,, then 


| or x “| a (a x *) = (> x =) = ( x *) 
4 4 4 4 


and since D’ = d, X B 


| (a x B)? x | “ (a? x *) = (p: x *) 
4 4 4 


mane (pv x *); 
4 


dividing the equation by - x dy 


d, (B? — 1) = D?— D;? 
or D = VD;? + d?? (B? — 1) (4) 
and D, = VD? — d,? (B? — 1). (5) 


Equations (4) and (5) are useful for computing 
either the necessary blank diameter for a pro- 
posed flange diameter or the flange diameter from 
a given blank diameter when the drawing diam- 
eter d; and ratio m are known. If the work-piece 
requires trimming after drawing, the trimming 
allowance again has to be considered. Example: 
A blank has to be drawn into a flanged shell hav- 
ing a diameter of 2 inches, a height of 1.8 inches, 
and a flange diameter of 6 inches. The material 
permits a drawing ratio of 0.6 for the first opera- 
tion, which means that the safe maximum reduc- 
tion is 40 per cent. How many drawing operations 
are necessary? What are their diameters, and 
what should be the diameter of the blank? 


Since d, = 2 inches and B = aa = 1.67, the 








safe maximum height of draw can be determined 
by Equation (1): 


d, 


h, = — (B* — 1) 
4 


2 (1.67)? — 1 
7 67 ] 


= 0.9 inch. 


The result shows that it is impossible to obtain 
the proposed height of 1.8 inches in one opera- 
tion. Redrawing is necessary and, therefore, the 
diameter of the proposed shell will be dz or ds de- 
pending on the number of redraws required. Let 
the drawing ratio (m,) for the first redraw be 0.8. 


Thus, B, = = = 1.25 and the drawing diameter 


for the preceding operation, d, = d, X B, = 2 X 
1.25 = 2.5 inches. 

Since the wall area of a flanged shell must re- 
main the same for the first operation and the re- 
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Fig. 1. When a blank is completely drawn 

in a die, the surface area and thickness of 

the resulting shell may be considered equal 
to those of the blank. 


Fig. 2. Redrawing is necessary if a part 

cannot be produced in a single operation 

without exceeding the safe limits on blank 
reduction or shell height. 
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Fig. 3. Flanged shells are not drawn full 

length into the die. If redrawing is neces- 

sary, a portion of the shell is redrawn back 
into the flange. 








Fig. 4. In producing a flanged part, only a 

portion of the blank is drawn into the shell. 

The true reduction of the drawn metal is 

greater than that indicated by the change 
in the diameter of the blank. 


‘“ 


CALCULATED DRAWING DIMENSIONS 
for the Flanged Shell 
in the Accompanying Example 
Diameter Height 


of Shell of Shell 
Inches Inches 


First draw 3.13 1.15 
First redraw 2.5 1.44 
Second redraw 2.0 1.8 


a 





draw, the necessary height of draw (h,) for the 

first operation is found by Equation (3): 

i dz X he 
dy 2.5 

But by Equation (1), the safe maximum height 


of draw (h,) for a drawing diameter of 2.5 inches 
in the first operation is 


hy 





2 
=< ode = 1.44 inches, 


ed) = {(1.67)? — 1] = 1.13 inches. 


The necessary height of draw (1.44 inches) still 
exceeds the safe maximum height (1.13 inches) 
and therefore a third draw or second redraw is 
required. 

If a second redraw is employed and B, again 
equals 1.25, di = dz X Bi = 2.5 X 1.25 = 3.13 
inches. Then the height of draw will be 
ds X he 


h, = d, 


2.5 X 1.44 
3.13 


= 1.15 inches. 


From Equation (1), the safe maximum height of 
draw for a drawing diameter of 3.13 inches is 


= [(1.67)* — 1} = 1.41 inches 


Since the safe maximum height of draw (1.41 
inches ) is greater than the necessary height (1.15 
inches), three operations are required to draw 
this work-piece. The height and diameter of the 
shell after each draw are given in the accom- 
panying table. 


In computing the blank diameter, the fact that 
the shell height after the first draw is less than 
1.41 inches has to be considered. Equation (4) 
can be used to determine the blank diameter but 
the true value of B must be used, not 1.67. The 
true value of B in this case is found from Equa- 
tion (1) as follows: 


aye Se 
4 


therefore 


Substituting this value for B in Equation (4), 
blank diameter D is easily calculated. 


D = VD? os d,? (B? =— 1) 
= (6)? + (3.3)? [(1.575)? — 1] = 7.1 inches. 


Solving for drawing ratio m based on this blank 
diameter and the required flange diameter 








m = 2.2 = 0.845. 
7A 


Although the reduction in outer diameter is 
thus only 15.5 per cent, the true reduction in 
drawing the flanged shell is 36.5 per cent since m 


a = 0.635. This difference results from the 


fact that only a portion of the blank is actually 
drawn into the die. 








Tapping openings in galvanized 
hot-water tanks, at General Steel 
Wares, Ltd., Montreal. To align 
hole with the pipe tap, tanks are 
fed to the tool-spindle on a float- 
ing trolley. Lubricant brushed on 
is ‘dag’ 242, a dispersion of mica 
in oil made by Acheson Colloids 
Co., Port Huron, Mich. 


MACHINERY, February, 1960 





Flexible Production of V-6 
and V-12 Engine Blocks 


New techniques have been 
applied in the handling 
of engine blocks so that 
castings for two differ- 
ent-sized engines can be 
machined on the same 
transfer line 


A PRODUCTION breakthrough has been made 
by a major midwestern truck manufacturer who, 
for the first time, is automatically machining 
blocks for both V-6 and V-12 gasoline engines 
on the same “sectionized” Transfer-matic. The 
installation, which was built by The Cross Co., 
does a job which would otherwise require two 
complete and separate lines. 

Similarity of the two parts helped considerably 
to simplify the design of the equipment—in effect, 
the V-12 block is two V-6 units cast in one piece. 
Both blocks can be seen in the heading illustra- 
tion (opposite ends exposed to view): six- 
cylinder, lower left; twelve-cylinder, lower right. 
Common features of the two cast-iron parts in- 
clude identical cross sections and hole patterns, 
front and rear; identical cylinder-head mount- 
ings; and so forth. A total of 579 metal-cutting 
operations is performed on the V-6 block, and 901 
on the V-12. Of these totals, 454 operations are 
common to both, 125 are performed only on the 
V-6, and 447 only on the V-12. 

The 450-foot-long line contains six sections 
(Fig. 1) each of which can be changed over from 
the production of one block to the other with an 
average of four man-hours work. Such a change- 
over would normally require about two weeks per 
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section. Each basic machine section is designed 
to handle all of the operations common to both 
castings. Stand-by spindles and machine units 
have been added where required to perform the 
uncommon operations. Special two-step transfer 
mechanisms are used for operations that must be 
performed in duplicate on the V-12 castings—that 
is, operations on the top and cylinder-head faces. 

Blocks enter Section I of the Transfer-matic 
(Fig. 2, lower left) after some preliminary 
broaching, boring, and milling operations have 
been completed. A shuttle mechanism in the line 
picks up the block (pan face up, front end lead- 
ing), indexes it through an arc of 90 degrees 
(front end to the right), and positions it over the 
machine’s lift-and-carry transfer mechanism. At 
the first station a turnover mechanism rotates the 
block through 180 degrees, bringing its pan face 
down (front end still to the right). As it travels 
through the machine, sixteen power heads in the 
section's thirty stations perform drilling, reaming, 
chamfering, and tapping operations on both ends 
of the block. These include rough and semifinish 
boring of camshaft holes, drilling of oil-gallery 
holes, and boring of the distributor hole from the 
top of the machine. The oil-gallery holes, inci- 
dentally, are drilled progressively as the block 
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Fig. 1. Layout of 450-foot-long transfer machine showing all six sections and provid- 
ing an operational breakdown within each. This line will handle blocks for both six- 
and twelve-cylinder gasoline engines with a minimum of change-over time. 
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Fig. 2. First leg of the Transfer-matic. 
Either V-6 or V-12 blocks enter Section 
| (bottom) for end machining, then pass 
on to Section II (top) for pan-face and 
side machining. The block shown on the 
entrance conveyor is rotated 90 de- 
grees before reaching the first machin- 
ing station. 


advances from station to station. 
They are exceptionally deep holes, 
requiring from five to eight passes 
for completion. 

All operations performed in Sec- 
tion I are common to both the six- 
and twelve-cylinder engine blocks, 
except for additional camshaft bor- 
ing operations required by the 
larger model. A change-over to the 
six-cylinder block in this section 
would involve locking the V-12 
spindles in stand-by position by 
means of a selector switch, man- 
ually adjusting the fixtures and 
material-handling equipment, and 
changing the tools. 

Provisions for a banking station, 
typical of several similar stations 
along the line, have been made at the end of this 
section, Fig. 3. At these banking stations it is pos- 
sible to manually remove the blocks from the 
line. This permits block change-over in one sec- 
tion, without halting production in the others. 

On leaving Section I the block is again rolled 
through an arc of 180 degrees (pan face up), then 
turned 90 degrees (front end leading). In this 
position, Fig. 3, it enters Section II where all 
holes in the pan face—including bearing caps, pan 
rail, oil drain-back, oil filter, and oil holes for bear- 
ings—are machined. Holes other than the ones 
located in the pan-face area, such as those for 
welsh plugs and oil-filter mounting, are also ac- 
counted for. In all, twenty-six heads are brought 
into action as the block travels through the nine- 
teen stations comprising Section II. 

Of interest is the way tool changing has been 
expedited at Station 12, Fig. 4. Spindles at this 
location feed straight down to tap holes in the 
pan face. To facilitate tap replacement, a hy- 
draulic cylinder behind the drive-head tilts it 
back as shown. 

Holes in the V-12 pan face are arranged in two 
identical groups, each group common with that 
on a single V-6. However, they are displaced 3.2 
inches from the other holes that are common to 
both parts. A novel shuttling arrangement has 
been combined with the transfer mechanism to 
take care of this offset, thus making the heads 
usable for both parts. After the V-12 cylinder 
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block is transferred into Station 14, Fig. 5 


(normal work flow is from right to left), it is 
lifted from the transfer nests by a floating carrier 
A. As the transfer bar returns, a dog on the bar 
moves the block and the carrier 3.2 inches to the 
right, Fig. 6. The carrier then lowers the block 
onto the transfer bar, ready for advancement into 
the next work station. When the blocks are trans- 
ferred forward (to the left), a second dog on the 
transfer bar resets the carrier 3.2 inches to the 
left to receive the next casting. This shuttle move- 
ment is not used for the V-6 block. 

There are 104 operations, common to both 
blocks, performed in Section II; this is in addi- 
tion to 180 boring, drilling, chamfering, and tap- 
ping operations required by the larger cylinder 
block only. As in the first section of the Transfer- 
matic, change-over here involves the use of a 
selector switch to automatically lock out machin- 
ing heads not required; manual adjustments to 
conveyors, fixtures, etc.; and tool changing. 

The block is then transferred automatically 
to Section III of the line, a broaching operation. 
Here the bearing-cap seats are finish-broached, 
after which the work is moved to Section IV 
where the bearing caps are assembled. Following 
this, the blocks are automatically loaded on a 100- 
foot-long accumulating conveyor (Fig. 1). This 
conveyor, located at about the center of the 
flattened S-shaped line, plays an important role 
in maintaining steady production during change- 
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over by supplying Sections V and VI with a suffi- 
cient number of semiprocessed castings. 

Section V—foreground, Fig. 7—which machines 
the top face of the blocks, is located at the op- 
posite end of the accumulating conveyor. A lift- 
and-carry conveyor takes the blocks from the ac- 
cumulating line and deposits them on an exten- 
sion of the section’s main transfer mechanism. 
The parts are then advanced pan rail down, front 
end leading. In this section the block travels 
through twelve stations where eighteen machin- 
ing heads perform drilling, chamfering, reaming, 
and tapping in connection with the dip-stick and 
breather holes, a hole on each side of the banks, 
and a pattern of holes on the top face. 

Most of the operations performed in Section V 
are common to both sizes of blocks, except that 
there are approximately twice as many holes to 
be machined on the larger. These additional holes 





Fig. 3. (Left) Automatic handling unit 
between Sections | and II. Blocks enter 
this station from the right (shown by 
phantom part), are lifted and indexed 
through 90 degrees, then carried to the 
next machine section at the left. At the 
turn-around station, the castings can 
be removed from the line for banking. 


Fig. 5. (Right) To accommodate a dis- 

placement in hole patterns between the 

two sizes of blocks, the V-12 casting is 

shifted slightly at this station to bring 

it in line with the multiple heads used 

on the V-6. Normal flow of blocks is 
from right to left. 


Fig. 6. (Far Right) Floating carrier (A) 
lifts the block from the main transfer 
bar, moves it to the right a distance of 
3.2 inches—from the position shown in 
Fig. 5 to that shown here—then re- 
places it on the transfer bar. Arrows in 
both illustrations indicate dogs that 
drive the carrier back and forth. 


in the V-12 engine are arranged in a pattern iden- 
tical not only to that of the V-6 engine, but also 
to that of the first V-12 group. To accommodate 
machining of the extra holes, an arrangement for 
double cycling of the V-12 block—sending it 
through the same head twice—has been worked 
out. Although this method increases the machin- 
ing time, it cuts the spindle requirement in half. 

Double cycling is accomplished with a novel 
transfer mechanism that provides the movements 
shown in Fig. 8. When V-6 blocks are run (top) 
they are transferred through a distance of 54 
inches, directly from station to station. In the case 
of V-12 blocks, however, this distance is traveled 
in two movements (bottom): the first, 20 1/4 
inches; the second, 33 3/4 inches. In this way, all 
heads function twice for each casting. 

Final operations are performed at Section VI 
(background, Fig. 7) where the banks of the 
blocks are machined. Castings are automatically 
transferred here from Section V in the same posi- 
tion (pan rail down, front end leading) by a lift- 
and-carry mechanism. The blocks travel through 
twenty-one stations in which twenty-eight ma- 
chining heads complete all drilling, reaming, 
chamfering, boring, and tapping of the bank 
faces. As before, double-cycling compensates for 
the additional holes in the V-12 units. 

Another variation between the two blocks 


Fig. 4. In Station 12 of the second section the pan face 
of the block is machined. Tool change at this station 
is facilitated in an interesting way. The drive-head is 
normally in a vertical position but, to provide access to 
the spindles, it is tilted as shown by a hydraulic cylinder. 
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which must be compensated for at Section VI is 
a difference in the offset of the hole patterns be- 
tween the right- and left-hand banks of cylinders. 
This is taken care of by special shuttle arrange- 
ments which shift the positions of specific drill 
heads and bushing plates. 

In production, the line can completely machine 
a V-6 block (of three different versions) every 
fifty-four seconds, or a V-12 type in less than two 
minutes. When operating at 100 per cent effi- 
ciency, the rated output of the line is sixty-seven 
V-6, or thirty-five V-12 blocks per hour. A number 
of innovations incorporated in this automatic line 


Fig. 7. Final leg of the 
transfer line. The top 
face of the block is ma- 
chined in Section V (bot- 
tom) which consists of 
twelve stations having a 
total of eighteen heads. 
in Section VI (top) the 
banks of the blocks are 
finished at twenty-one 
stations having a total 
of twenty-eight heads. 


February, 1960 119 





have an important bearing on its performance. 
Nine probe and auxiliary unload stations, plus an 
air test station, are built into the line at strategic 
points. They automatically perform 171 inspec- 
tion operations on the V-6 block, and 231 on the 
V-12, checking hole sizes and preventing defec- 
tive blocks, or those with broken tools, from 
traveling to a subsequent station. 

Idle stations—twenty-five of them are provided 
along the line—allow for the emergency un- 
loading of blocks and permit heat generated in 
machining to dissipate before it affects the work 
or fixturing. Also, in line with the building-block 
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Fig. 8. Multiple heads in the last two sections that have been designed for the V-6 

must be cycled twice to complete the V-12. The smaller blocks are transferred 54 

inches, directly from station to station (top). V-12 blocks cover the same distance in 

two movements (bottom); the first being 20 1/4 inches and the second 33 3/4 inches. 
The heads are cycled after each movement. 


concept for automatic machine tools, such idle 
stations provide space for incorporating addi- 
tional equipment in the future. 

A simple coding system makes spindle setup 
during change-over from one block to the other 
virtually foolproof. The spindles are coded with 
machined-in rings. Two rings mean that the spin- 
dle is to be used only on the V-12 block, while one 
ring indicates use only on the V-6. Spindles hav- 
ing no markings can be used on either block. This 
coding system is also valuable during routine tool 
changes as it is carried out to the Machine Con- 
trol Units, thus assuring correct matching of tools 
and spindles. 

Seventeen of these Machine Control Units are 
installed at key locations along the line to auto- 
matically control all machining operations requir- 
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ing regular tool changes. This is accomplished by 
Toolometers—special timing devices located on 
the main control panel of each unit. When a tool 
is installed, the timer is manually set to operate 
for a time equal to the predetermined life of the 
tool, and its pointer indexes counterclockwise 
with every cycle of the machine. As the pointer 
reaches zero, the machine automatically stops so 
that a new tool can be installed. The storage area 
of each control unit provides space for two com- 
plete changes of pre-set tools. 

Both cemented-carbide and high-speed-steel 
tools are used throughout the line. Carbides are 
employed for boring at speeds of 200 to 300 fpm 
(feet per minute), and for reaming at 100 fpm. 
Drilling and tapping speeds with high-speed steel 
vary between 40 and 70 fpm. 
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Helical-Keyed 
Drive-Shatt 


Fig. 1. Drive-shaft sub-assembly is the core of an auto- 

matic tube-expander drive. Torque is transmitted from 

the central shaft to the outer gear by drive-pins riding 

in spiral grooves. An axial thrust is thus developed that 
is proportional to the applied torque. 


is Heart of Torque-Sensing Mechanism 


SAMUEL HERMAN, Shop Superintendent 
Thomas C. Wilson, Inc., Long Island City, N. Y. 


TUBULAR TYPES of boilers and heat ex- 
changers are constructed with groups of tubes 
arranged in various patterns. These tubes are lo- 
cated between, and pass through, terminals such 
as steam and water drums, tube sheets, and head- 
ers. Such construction permits distribution of heat 
while separating the hot gases from the water, or 
miscellaneous liquids from one another. 

Tube expanding, or rolling, is a mechanical 
method of providing uniformly strong and pres- 
sure-tight joints between the tube and its seat. 
Equipment for doing this is manufactured by 
Wilson and incorporates the company’s Torque- 
Air-Matic tube-expander drive. This is an air- 
driven, completely integrated drive that accu- 
rately controls the expansion of tubes by directly 
measuring torque output at the expander man- 
drel. When a predetermined torque has been 


reached, the expander automatically stops ro- 
tating. 


MACHINERY, February, 1960 


Heart of the torque-sensing mechanism is the 
drive-shaft sub-assembly shown in Fig. 1. Eight 
helical slots are provided on the left-hand end 
of the shaft. The output spindle gear of the con- 
trol mechanism is keyed to the drive-shaft by 
eight drive-pins that are free to slide in the spiral 
grooves. Transmission of motion between the 
spindle gear and the drive-shaft creates a thrust 
which is proportional to the applied torque. This 
thrust is measured and made to actuate a pivot 
valve which controls the air flow to the driving 
motor. 

The spindle gear is produced from 1 3/4-inch- 
diameter bars of leaded SAE 4150 steel. After the 
blank is rough-turned on a Warner & Swasey No. 
5 turret lathe, it is normalized to relieve all ma- 
chining stresses and then sand-blasted. Following 
this, the parts are centered and finish-turned on 
a Lodge & Shipley lathe to produce diameters 
and faces that are concentric and square within 
0.001 inch T.I-R. (total indicator reading). An 
extended shank (View A in Fig. 2) is machined 
to 0.7500 inch, plus or minus 0.0005 inch, and is 
required primarily for the subsequent gear-cut- 
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ting operation. It is later removed. A stub gear 
tooth, having a 20-degree pressure angle, is pro- 
duced on a Fellows gear shaper using a special 
cutter to obtain the 20/26 pitch required. 

Machining of the drive-pin holes, View B, is 
the next critical operation. They are inclined at 
an angle of 23 degrees to the axis of the part to 
conform with the helix angle, or lead, of the slots 
in the mating shaft. The circular center line of 
these eight holes must be held to a diameter tol- 
erance of plus or minus 0.0005 inch and a con- 
centricity with the gear pitch diameter of 0.002 
inch T.I.R. Numerous inspection reference di- 
mensions are regularly checked to assure that the 
parts are being produced within tolerance. 

The operation is performed on a Burgmaster 
six-spindle turret drill press. The gear is inserted 
in a precision indexing fixture that positions the 
part accurately under the machine spindle for the 
series of operations. First, the blank is spot end- 
milled to produce a flat surface, and then it is 
center-drilled. Third and fourth operations are 
rough- and finish-drilling, followed by a fifth, or 
reaming, operation. The fixture is then indexed 
through an angle of 45 degrees and the sequence 
is repeated until all eight drive-pin holes have 
been completed. 


Fig. 2. Three manufacturing stages of 
the spindle gear shown on the left of the 
sub-assembly in Fig. 1. At A, the part is 
rough-machined and the gear teeth are 
cut; at B, the drive-pin holes are ma- 
chined; and at C, final machining, heat- 
treating, and grinding are done. 
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In the remaining operations, the spindle gear 
is faced, drilled, bored, and the internal forming 
is completed on a turret lathe, leaving the neces- 
sary cleanup allowances for grinding operations 
to follow. During another turret lathe operation, 
the shank is parted off and additional turning is 
performed. The gear is then hardened in neutral 
salts at a temperature of 1550 degrees F. and oil- 
quenched. This is followed by tempering at 350 
degrees F. for two hours, resulting in a hardness 
of 52 to 55 Rockwell C. Two critical internal di- 
ameters are now finished on a Bryant internal 
grinder to limits of plus 0.0005 inch minus zero. 
The completed spindle gear can be seen in View 
C, Fig. 2. 

Drive-shafts (Fig. 3) are produced from SAE 
4140 annealed steel. Blanks are centered and 
turned on both ends in two successive turret 
lathe operations, after which the drive-square 
(right-hand end in illustration) is end-milled. 
The eight spiral slots are first rough-milled with 
a circular form cutter while the blank is held be- 
tween centers. They are then finish-milled to ob- 
tain a smooth surface finish and to meet concen- 
tricity requirements. 

A final lathe operation is required to reduce the 
extreme left-hand diameter to pregrinding size 






























































Fig. 3. Drive-shaft is machined from annealed SAE 4140 steel and later hardened 
to Rockwell C 55 to 57. The drive-square is induction-drawn to a number ranging 
from 50 to 52. Eight spiral slots are rough- and finish-milled with a form cutter. 


before hardening. This end had been left over- 
size to maintain rigidity and thereby minimize 
deflection of the part during milling. Also, two 
drill spots are required on opposing faces of the 
drive-square prior to heat-treating. 

The part is hardened and drawn to a Rockwell 
C number of 55 to 57. A lower number, ranging 
from 50 to 52, is required for the drive-square 
and is obtained by selective drawing on a Ther- 
monic high-frequency induction-heating ma- 


chine. Following heat-treating, three diameters 
are finished on a plain cylindrical grinding ma- 


chine to limits of plus or minus 0.001 inch. 
Drive-shafts are now ready to be sub-assembled 
with the spindle gears for honing of the matched 
drive-pin holes. The two component parts are 
held together with a shoulder screw to make the 


Fig. 4. Honing is the fi- 
nal step in the manu- 
facture of matched pairs 
of drive-shafts and spin- 
dle gears. With the 
parts locked together 
and hand-held, one hole 
at a time is stroked over 
a single, 150-grit stone 
on the end of a slender 
mandrel. 
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sub-assembly rigid. As can be seen in Fig. 4, a 
slender mandrel with its expandable honing stone 
is inserted into one hole at a time. A single stone 
is being used on this Sunnen machine. It is alu- 
minum oxide with a grain size of 150 grit and 
has an extremely hard bond to minimize wear. 

While the honing tool is rotating, the operator 
strokes the sub-assembly over it at the proper 
angle. A tapered rod forces the stone out radially 
from the end of the tool when a foot pedal is de- 
pressed, and the work is checked frequently with 
a 0.2510 “Go”—0.2520 “Not Go” plug gage. As 
a result of this honing operation, heat-treating 
distortion and minute machining errors are com- 
pensated for, thereby producing a matched set 


of parts that are subsequently joined with eight 
drive-pins. 











TWO INTERESTING grinding setups at the 
Whirlpool Corporation, St. Joseph, Mich., illus- 
trate how modern manufacturing practices assist 
this company in maintaining a leading position 
in the automatic home-laundry equipment field. 

The first setup, Fig. 1, involves a Besly double- 
horizontal-spindle disc grinder. Work-pieces, 
called cam-bars, are narrow, flat stampings which 
require parallel grinding of their edges. A feature 
of the operation is the provision for clamping the 
work around the periphery of the rotary feed 
unit. 

This unit is a disc A which rotates slowly, in- 
tersecting the grinding zone of the two wheels. 
Around the disc are seven fixture bars B. Each 
bar carries a stack of five stampings C. To locate 
the work properly, pins near the ends of the bars 
engage holes in the stampings. 

Clamping is performed automatically by the 
pivoting of levers D positioned over both ends of 
each bar. The outside of the levers is in the form 
of a channel which passes under a cable E looped 
around the disc. A counterweight keeps the cable 
taut. As each stack indexes past the grinding 
wheels, pressure from the cable tension forces the 
levers against the stacks, clamping them firmly. 
After being ground, the stacks reach a point 
where the levers no longer are under cable pres- 
sure. There the stampings drop onto a belt which 
conveys them away from the machine. Produc- 
tion rate is 1200 cam-bars per hour. 


Fig. 2. Three diameters are centerless ground si- 
multaneously, then exit through an air gage. Dial 
reading unit can be seen on top of machine. 
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Fig. 1. As disc (A) rotates toward the grinding wheels, 
levers (D) are forced against the stacks (C) by cable (E). 


Cable tension 


operates 


work-clamping 


levers 


HERBERT CHASE 


In the second setup, Fig. 2, three diameters of 
small pinion-shafts are ground simultaneously on 
a Cincinnati centerless machine equipped with 
a stepped wheel. This machine functions auto- 
matically, it being necessary for the operator only 
to keep the feed hopper loaded. 

After each work-piece is ground, it passes 
through an air gage on its way to the discharge 
chute. Sizes of the three gaged diameters ap- 
pear on dials having marked limits. As it wears, 
the wheel is adjusted automatically to hold cor- 
rect size. Output is 200 pinion-shafts per hour. 








Mechanized Equipment Expedites Handling 
of Automotive Sheet Metal 


Addition of automatic units has reduced handling 


costs 


ond increased hourly output. Loading and 


unloading of presses now require less manual labor, 
while operator safety has been increased 


CONSIDERABLE new equipment has been 
added in the sheet-metal plant of the Buick 
Motor Division, General Motors Corporation, 
Flint, Mich., to handle stampings for their chassis 
on a highly efficient basis. One objective was to 
minimize manual work-handling, where possible, 
through the use of mechanized equipment and, 
at the same time, to promote safety. Stampings to 
be considered here are the engine oil-pan and 
the front fenders, all of which have been changed 


in design. Several new presses, some of large size, 
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have been installed to replace older units that 
performed similar operations, but on a less-effi- 
cient basis. 

Oil-pans for Buick engines have been produced 
in this plant for many years and have involved 
deep drawing over most of their area. Alterations 
in the chassis, however, reduced clearances below 
the front of the pan, making it necessary to pro- 
duce one that is shallow at the front but deeply 
drawn at the rear. 


Several presses were used for the old pan and 
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Fig. 1. Partially drawn 
oil-pans are removed 
from the first press (right, 
background) and placed 
on a belt conveyor. This 
transports them to the 
lead unit (left) in a line 
of four presses. 


shifting the work between them was largely man- mechanical press, it is equipped with a hydrauli- 
ual, With the new presses and new dies, handling cally operated blank-holder that is easily set to 
is, to a great extent, mechanized. Deep-drawing apply optimum pressure for the stock used. 

stock of 0.060-inch thickness is received at an One blank at a time is placed on a Sheffield 


850-ton Verson draw press (56- by 60-inch bed) shuttle (heading illustration) which automati- 
after blanking in another area. Although it is a cally advances it into the draw die, then retracts. 


Fig. 2. Close-up of auto- 
matic transfer mecha- 
nism that carries the oil- 
pans through the final 
four presses. Press No. 2 
actuates the entire mech- 
anism. The safety guard 
has been removed for this 
illustration. 
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Fig. 3. Operator is about 
to trip the double-action 
press that draws front 
fenders for Buick auto- 
mobiles. By using this 
mechanical loader, only 
one man is required to be 
in front of the press. 


The press is tripped by two palm buttons, but 
keeps pace with subsequent presses. Hands of 
the operator are thus maintained clear of the die. 
DeVilbiss guns automatically spray each blank 
with drawing compound before the die closes. 
Taper pins in the die assure positive positioning 
of the blank should it not be located precisely by 
the shuttle. Only the 4-inch-deep major draw is 
made here, the rest of the blank remaining flat. 

As the die opens, lift pins move the drawn 
piece upward and a Sahlin Iron Hand grips the 
stamping and pulls it from the die. Then, the 
stamping is dropped onto a belt conveyor (right, 
Fig. 1) for delivery to a transverse belt (fore- 
ground). This belt delivers the stampings to an 
operator at the head of the final oil-pan press line. 

Ensuing operations are performed on four 
Clearing presses that make up this final line. A 
single Sheffield “Press Pacer” links them together. 
It includes a positive, automatic transfer mecha- 
nism with side bars actuated by racks and pin- 
ions, that extend through the line. Each side bar 
carries a series of fingers which move inward si- 
multaneously to (1) grip all work-pieces in the 
line, (2) raise them to clear the dies, (3) advance 
all pieces one station, and (4) lower all pieces 
into a die or into some intermediate idle position. 
Part of the mechanism that operates the Pacer 
can be seen in Fig. 2. 

Loading at the start of the line (Fig. 1) is 
done by an operator who controls all the presses. 
However, the line normally runs continuously 
with all presses making their working strokes si- 
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multaneously and at a set rate. A palm button 
permits the operator to stop the line instantly. It 
also can be stopped by a utility man who con- 
stantly watches the successive operations from 
various positions. Emergency stops are brought 
about by a pull on a cable that runs at head 
height along one side of the line, across the end, 
and back along the opposite side. 

In loading for the first press, the stamping is 
placed (drawn portion up) in the first station of 
the transfer mechanism, which is well in advance 
of the die. Subsequent motions all are automatic. 
The 600-ton press completes the draw, bringing 
its maximum depth to approximately 5.4 inches 
and producing a shallow portion in the area pre- 
viously left flat. 

Before entering the second press in the line, a 
250-ton unit, the piece passes through several idle 
stations. In this second step the flange remaining 
around the drawn portions is trimmed and a 
drain-plug hole is pierced, the slug dropping 
through the die. Offal from the flange is cut into 
two pieces and is diverted by air-operated pick- 
offs into scrap boxes, via inclined conveyors. This 
press also operates the transfer mechanism seen 
in Fig. 2. 

After the trimmed part has been advanced 
through six idle stations, it enters the die in the 
next, or third, press which is of 600-ton capacity. 
There, a narrow return flange is drawn around 
the periphery, the main flange is flattened, and 
the radii next to the drawn area are reduced and 
brought to final size. 
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Again, the stamping is advanced through six 
idle stations before entering the die in the fourth 
and final press. This is another unit of 250-ton 
capacity. Punches in the die pierce all holes in 
the mounting flange and push the slugs through, 
completing the stamping operations. After being 
transferred out of the piercing die, the pan is 
dropped onto a conveyor and advanced through 
a washer. 


Only three men are required to handle all five 


Fig. 4. Fender draw die is viewed from the rear. Air- 
operated jaws swing into the die area, pick up the 
part, remove it, and place it on a roller table. 


steps, two of them being press operators whose 
chief duty is loading, and the third a utility man 
whose chief duty is to watch the mechanized 
line, to see that it is stopped when necessary, and 
to make sure that troubles are corrected if they 
arise. Limit switches at each station determine if 
there is a work-piece seated in position. Should 
any of these switches remain open because of an 
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unfilled station, the line will stop automatically. 

For several years, the shapes of Buick front 
fenders had made it necessary to preform and 
mash-seam-weld the blanks prior to drawing. 
This, of course, required extra machines and 
added labor, including that for handling the 
bulky parts, and tended to reduce economy of 
manufacture. Newly designed front fenders can 
be produced without preforming or welding the 
blank. 

As before, blanks for drawing are produced in 
a separate area. They are then stacked on skids, 
or pallets, and delivered to the Danly press shown 
in Fig. 3. Eight-hundred tons can be applied by 
the blank-holder of this press, followed by 500 
tons by the punch during the second action. Bed 
dimensions are 102 by 156 inches, which is 
greater than the present die requires, but which 
permits the use of larger dies should they be re- 
quired for future models. Platens are designed 
for automatic die clamping to permit quicker die 
changes. 

Although loading of the draw die with fender 
blanks (cut from 0.040-inch deep-drawing stock) 
is not completely mechanized, a mechanical 
loader is employed. Only one man is now used 
in front of the press, whereas two men were 
needed to load the preformed blank of the 1958 
model. Stacked blanks are pushed, one at a time, 
onto the loader by hand. Use of this unit elimi- 
nates the need for body exposure under the die. 

Dogs are moved in synchronism with the press 
to engage the blank and advance it across the 
rubber-tired rollers of the loader. They bring the 
blank into position against stops in the die and 
then retract. While this occurs, the operator has 
ample time to apply drawing compound to the 
next blank with a wide brush. When a blank 
reaches the draw position, the operator presses 
a palm button to trip the press. 

Mounted on the back of the press is a Sahlin 
Iron Hand that swings in automatically when 
the die opens and the lifters elevate the drawn 
work-piece. Air-operated jaws grip the stamping, 
Fig. 4, draw it out of the die, and deposit it on 
rubber-tired rollers of the table seen in the right, 
foreground. An operator behind this table then 
picks up the stamping for transfer to the next 
press. 

Largely because of the shape of the fender 
stamping, and because it must be subsequently 
presented in several different positions to presses 
of the horn and other types, it is not economically 
feasible to mechanize the remaining handling. 
Accordingly, it is done manually and with a 
minimum of movement. Mechanization of the 
draw presses, however, along with other econo- 
mies, has proved to be highly beneficial in low- 
ering over-all costs. 
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New Instrument 
Provides 


Direct Monitoring 
of Lathe-Tool 


Position 


TURNING of multiple-diameter shafts is a sig- 
nificant part of the production picture in the 
transmission engineering department of the Alli- 
son Division, General Motors Corporation, In- 
dianapolis, Ind. Many such shafts, ranging from 
0.500 inch to 8.00 inches in diameter and from 
4 to 48 inches in length, are needed for the com- 
pany’s extensive line of automatic transmissions 
for trucks, buses, and heavy-duty, off-the-road 
equipment. 

Although the straight turning of step shafts did 
not, on the surface, appear to offer any particular 
manufacturing problems, there was one area in 


Fig. 1. An accurate check on the longitudinal position of the cutting tool is con- 
tinuously maintained by this Distometer. Each graduation on the dial face (large 
indicator hand) represents 0.002 inch of tool travel. 
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which improvement was needed to speed up the 
operation. This concerned rapid and accurate lo- 
cation of the many steps, and also the grooves for 
snap rings and seals, required along the shafts. 

Action was taken by installing Federal Dis- 
tometers on several of the lathes being used for 
the shafts. One of the units can be seen at the 
rear of a Monarch lathe in Fig. 1. It was found, 
after a considerable period of time had elapsed, 
that a decrease in over-all production time of ap- 
proximately 27 per cent was being consistently 
obtained on these few machines. 

A new instrument, the Distometer, provides the 
lathe operator with a fast and reliable means of 
spotting tool position and directly measuring 
longitudinal cutting distances without the need 
for measuring rods, hand scales, or optical de- 
vices. The unit is attached to the rear of the lathe 
carriage, thereby traveling with it at all times. 
This not only maintains a fixed relationship be- 
tween the cutting tool and the instrument, but 
also assures that both will have the same range 
of movement. 

Two indicator hands are carried on the clock- 
size dial. The large, centrally located hand covers 
a range of 0.500 inch of carriage travel in one 


revolution and its scale is broken down into grad- 
uations representing increments of 0.002 inch. 
One revolution of the smaller hand, however, 
records 5 inches of carriage movement with the 
dial divided into segments representing 1/2 inch. 

One of the main features of the Distometer is 
its provision for push-button zeroing. The indi- 
cator can be referenced instantly at any point in 
its range of travel, and can measure the tool 
movement continuously to any other point 
whether it be for the cutting of shoulders, 
grooves, or bores. 

Movement of the cutting tool with respect to 
the work is sensed by rollers within the instru- 
ment. These rollers pinch against a stationary 
steel tape that passes through the unit, and their 
rotation actuates the gage mechanism to indicate 
the actual distance traveled by the carriage. The 
tape is stretched taut behind the lathe bed. One 
end is anchored to the headstock housing and the 
other end to a bracket on the tailstock end of the 
machine, Fig. 2. By means of the steel tape 
(which can be cut to any desired length) the in- 
strument is provided with an unlimited range 
and, therefore, can be used on any lathe regard- 
less of bed length. 


Fig. 2. Change in tool position is sensed by movement of the instrument (which is 
attached to the rear of the carriage) in relation to this stationary steel tape. The tape 
passes through the indicator housing and is anchored at both ends of the lathe. 
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One Furnace — 
Two Quenches 


CARL G. PAULSON 


Director of Research & Development 
C. 1. Hayes, Inc., Cranston, R. |. 


A PUSHER TYPE furnace that features both at- 
mosphere- and oil-quenching facilities has been 
developed by C. I. Hayes, Inc., Cranston, R. I., 
for the production hardening of power and hand 
hacksaw blades. Distinctive in its ability to 
harden carbon tool steels, as well as high-speed 
tool steels, this Dual-Quench furnace employs 
ceramic heating elements and has a special re- 
fractory heating chamber suitable for tempera- 
tures up to 2400 degrees F. The hacksaw blades, 
depending on the type, pass through the furnace 
in either the straight-line or in-and-out flow pat- 
tern shown in the accompanying illustration. 

In hardening, high-speed steel blades are 
placed on edge in racks and pushed through a 
loading vestibule into the heating chamber. The 
gas to air ratio control on the endothermic gen- 
erator is set to supply a low dew-point protec- 


e designed for service in overseas plant 


blade manufacturer is capable of bright- 
of tool steels 


tive atmosphere to the furnace and the tempera- 
ture is held at approximately 2350 degrees F. 

After the heating cycle is completed, the work 
is advanced into an atmosphere-quench section 
which contains fins, baffles, water cooling coils, 
and a high-velocity, impeller type fan. Here the 
tray holding the work is supported on rails to pro- 
mote a free, rapid circulation of the cooling at- 
mosphere through and around the blades. The 
blades are then passed through a water-jacketed 
cooling chamber and are discharged at the rear 
of the furnace. Proper hardness is obtained 
through accurate control of both the temperature 
and the atmosphere dew point, and by employing 
a rapid atmosphere quench. 

Carbon-steel blades follow the in-and-out flow 
pattern shown in the illustration. They are loaded 
on trays and advanced through the vestibule into 
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Arrangement of hardening furnace featuring both atmosphere and oil 
quenches. High-speed-steel hacksaw blades pass straight through furnace 
while carbon-steel blades follow the in-and-out path. 
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the heating chamber in the same manner as high- 
speed-steel blades. The temperature and atmos- 
phere dew point are controlled to maintain the 
values dictated by the type of steel being treated. 

After soaking for a specified time, the work is 
retracted into the vestibule and quickly dropped 
by means of an air-actuated elevator into the oil- 
quenching bath. An important feature of the fur- 
nace is that the work is retained under atmos- 
phere throughout the full traverse from heat to 
quench. In addition, the quenching bath is con- 
stantly circulated by pump through thermostati- 
cally regulated heat exchangers. This system al- 
lows the recommended temperature to be main- 
tained uniformly from the top to the bottom of 
the quench tank. As in the atmosphere-quench 
section, work trays are supported on rails during 
the quenching phase, to assure maximum circula- 
tion of oil around the blades. 


When the elevator is in the down position, the 
opening to the quench tank is covered, making it 
possible to push the next work load into the heat- 
ing chamber while the previous load is being 
quenched. The quenched load subsequently can 
be removed through a side opening in the 
quench-tank cover. This design eliminates the 
danger of upsetting the dew point of the furnace 
atmosphere during the removal of work. 

In addition to the dual-quench arrangement, 
the furnace employs baffled ceramic heating ele- 
ments which distribute the heat uniformly. It is 
equipped with temperature controls, power con- 
trols, and automatic water controls to facilitate 
operation. This Dual-Quench furnace is a stand- 
ard production unit which has been modified for 
the specific hacksaw-blade application. The two- 
quench principle, however, has a wide range of 
application for other types of work. 


Steel Fabricating Productivity 
Advanced by High-Tensile Bolting 


Extensive studies in the economics of high- 
tensile bolting of structural steel members in fab- 
ricating shops were recently made by the Russell, 
Burdsall & Ward Bolt and Nut Co., Port Chester, 
N. Y.; the Mississippi Valley Structural Steel Co., 
Melrose Park, IIll.; and Albert Ramond & Associ- 
ates, consulting engineers of Chicago, Ill. These 
studies indicate that shop bolting results in an un- 
precedented amount of tonnage per man-hour 
without necessitating any increase in shop size, 
handling facilities, or work force. 

The findings are believed to be of particular 


import to fabricators caught between rising cost 
trends and competitive pressures from producers 
of reinforced and prestressed concrete. The study 
also evaluated the effect of new developments in 
bolting said to be coming in the near future. The 
probable introduction early in 1960 of high-ten- 
sile bolts with a larger area under the head than 
present bolts will make possible the elimination of 
one washer in each fastening, and perhaps two 
washers. Because of the higher tensile-shear ratio, 
it may also be possible to use fewer fastenings in 
an assembly. 


Time study engineers from Albert Ramond & Associates, Mississippi Valley Struc- 
tural Steel Co., and Russell, Burdsall & Ward Bolt and Nut Co. took part in a cost 
study of high-tensile bolting in the shop. 
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GRINDING 


SPECIAL ROLLS 
with Crush-Trued Wheels 


ROLLS for many purposes can be ground to the 
required shape by either a single or repetitive ap- 
plication of a crush-trued wheel. Annular profiles 
that do not require undercutting or straight side 
walls, or those which do not extend too deeply 
into the periphery of a forming roll, are readily 
produced by this method. Similarly, however, 
longitudinal profiles can also be ground in rolls. 
This may be done on a horizontal-spindle surface 
grinder equipped with both a crush-truing device 
and a means for indexing the roll. In the illustra- 
tions, a Mattison grinder and Sheffield “Crush- 
true” equipment are shown set up for grinding 
longitudinal serrations in a steel roll. 

The profile is produced by repeated applica- 
tion of the grinding wheel, the roll being indexed 
between operations until the profile is complete. 
When the crush-formed wheel requires truing, it 
is rotated in contact with the crushing roll 
mounted on the machine table. This device, seen 


Wheel being crush-trued (close-up) for crush-form 
grinding (below) of longitudinal serrations in a special 
machine roll. Crush-truing device is motorized and has 
flat carbide form tool for shaving the crushing roll. 
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at the right in both illustrations, is motorized and 
has a flat carbide form tool to shave the crushing 
roll to the proper shape as it becomes worn. The 
motor of the device has two speeds, one for shav- 
ing the roll and the other for crush-truing the 
wheel. 

Devices for crush-forming grinding wheels are 
made in idler and motorized types. The idler type 
is used on grinding machines equipped with a 
slow-speed spindle drive. They are chiefly em- 
ployed for crush-dressing shallow profiles on nar- 
row-face wheels. Where wide wheels and deep 
forms are involved, a motorized fixture is gener- 
ally used. 

Another method of dressing crushing rolls is 
accomplished by mounting both a master and 
crushing roll on the machine table. After the 
crushing roll has been worn slightly, the master 
roll is used to dress the wheel once. The wheel 
is then used to grind the crushing roll to shape. 











Sales Managers 


BERNARD LESTER 
Management Consulting Engineer 


Pretest— 
to Prevent Failure 


ONE of our correspondents points out troubles 
met in marketing a new type of machine. He has 
suffered a severe setback in selling a newly de- 
signed and well-promoted metalworking tool and 
asks about hidden causes. His question: “How 
can I make reasonably sure that my new machine 
won't prove to be a dud?” The causes for failure 
were not immediately manifest, but it soon de- 
veloped that this machine had not been com- 
pletely pretested. 

To many, pretesting implies merely trying out 
the prototype for performance. We ordinarily 
visualize models on test and record charts, but 
pretesting is also a necessary commercial func- 
tion that involves different methods. For in- 
stance, to pretest a product may be to cast its 
image on prospective markets and study con- 
ceivable marketing procedures. 

A “No Man’s Land” often exists between tech- 
nical and commercial pretesting which escapes 
attention. Pretesting must be comprehensive and 
include the visualization of every condition from 
determining customer taste to the reliability of a 
lock-nut in the mechanism to be sold. 

The story behind the struggle to develop each 
successful machine is a fascinating drama and for 
each drama of this sort there are many unwritten 
tragedies. Analysts are quick to account for fail- 
ure of a spectacular product. Last year, when a 
widely publicized automobile was rushed out on 
the sales track, it promptly stalled. Critics has- 
tened to explain the cause. Every hindsight study 
of product failure demonstrates the enormous 
advantage of pretesting. 
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Studies of the wreckage of newly exploited in- 
dustrial equipment show four main sources of 
market failure which emphasize the value of pre- 
testing a new product to insure against loss. 

Time, or Birthday of the Machine——Each 
year, some new designs are anachronistic—born 
too early or too late. There is no chance for the 
machine that is born too late. The one born pre- 
maturely may live, but be costly to raise. The 
responsibility of timing a new product rests 
heavily on the sales department. Who can better 
foretell the buyer’s needs and figure out his re- 
quirements at the time the new machine is to be 
ready? Pretesting to define customer opinion can 
well supplant mere hunch. 

Design——Most modern machines are salable 
because of inherent design features such as size 
and weight, ability to do accurate work, and 
automatic or inclusive operating features. Few 
machines fail to sell because of low quality in 
materials or workmanship. As a result of violent 
change, the graveyard of metalworking is made 
up of obsolete, not worn-out, equipment, Pretest- 
ing of a proposed design, therefore, includes an 
imaginative sounding out of what customers lack 
and want. 

To be able to detect design trends is vitally 
important to any machinery builder. For instance, 
in our craze for the bigger and more automatic, 
we may be approaching a point of diminishing 
return. Are we alive to changes in business cli- 
mate which may well deflate the market for mass- 
production machines? A lush-times design may 
be an outcast in an economy era. 

Sales—Service——New machines sometimes 
fail to “sell” because they are not marketed, sold, 
and serviced “right.” Many of us have lost posi- 
tion, cash, and time from adopting a traditional 
sales-service plan for a novel product. We get 
attached to a sales-service habit as we do to an 
old hat. We must pretest if we are to excell in 
sales and service. 

Competition——Competition is not an offen- 
sive wall to be met with defensive strategy. Com- 
petition is agile and hard to anticipate. Busy with 
his own equipment, the sales manager may neg- 
lect to use pretesting tactics on what the other 
fellow sells and how he sells it. Of course, design 
and production departments try to outdistance 
competition. But the sales department must be 
convinced that the new machine is not only com- 
petitive but can be sold efficiently according to a 
plan that predicts every move. 

Supremacy in the future will more and more 
depend on new designs and new methods of sell- 
ing and servicing. The experimental laboratory of 
the mind, using the principles of repeated pre- 
testing, will account for many improvements by 
equipment manufacturers during the new decade. 
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TOOL ENGINEERING 


Tools and fixtures of unusual design 
and time- and labor-saving methods 
that have been found useful by men 
engaged in tool design and shop work 


Circular Knife-Edges Locate and Grip Thin Castings 


H. J. Gerser, Stillwater, Okla. 


Holding a thin casting in a fixture while sur- 
face milling can often be a problem, as it usually 
is not possible to apply clamps against its top sur- 
face. One solution to this problem is presented in 
the accompanying illustrations. 

A small cover-plate casting A, Fig. 1, is posi- 
tioned against three circular knife-edge locators 


Fig. 1. (Above) Fixture uses 

three circular knife-edges (B) to 

locate and grip thin casting (A) 
while surface milling. 


Fig. 2. (Right) Sharp-pointed 

screws (C), positioned at an angle, 

force the work-piece against the 

side locators and down on the 
fixture base. 
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B. Two hardened screws C, their ends ground to 
sharp points, pass through block D. at a down- 
ward-pointing angle. The sharp points contact 
the casting, forcing it against the two side loca- 
tors while seating it firmly against the fixture 
base. The third knife-edge is at the end of the 
casting to oppose the feeding force of the cutter. 

Knife-edge locators of this type 
will bite into the surface of the 
casting and prevent it from lifting 
during the cut, regardless of the 
draft angle encountered. They 
should be made of tool steel, then 
hardened and tempered to approx- 
imately 58 to 60 Rockwell C. 

The circular shape is particularly 
advantageous as it permits periodic 
rotation of the locators when one 
portion of the edge becomes dull 
from repeated use. They are se- 
cured to the fixture base by socket- 
head cap-screws to permit quick re- 
lease when it becomes necessary to 
turn them. The fixture is shown re- 
moved from the milling machine in 
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Form Die for An Unusual Part 


Rocer Isetts, Kenosha, Wis. 


The shape and size of a heat-exchanger shroud 
2 1/2 feet square made the application of a 
standard die set for bending down two flaps on 
the part impossible. Instead, the special four- 
post die set here illustrated was designed and 
used for the operation. 

Made from a good grade of cast iron, the lower 
member of die set A has a large square cored 
opening in the center. A heavy rib extends across 
this opening to add strength. The lower member 
of the die is machined on two sides to receive 
form-blocks B. These blocks are made of hard- 
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ened and ground tool steel and are secured to the 
die set with screws and dowels. The other two 
sides are machined to fit the contour of the work- 
piece C and serve to locate it in the die, front to 
back. Four hardened locator pads D, secured to 
the side of the die with socket-head cap-screws, 
position the part, left to right. 

In operation, the part is first placed over the 
locators. As the press ram descends, four hold- 
down rails E are actuated by springs F to secure 
the work in place. Then, two forming punches G, 
which are bolted and doweled to the top die 
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Die for performing a bending operation on a part of unusual shape. The symmetrical 
work-piece is too large for the use of a standard die set. 
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member, fold the flaps down into the center cav- 
ity of the die. Prior to bending, the flaps are in 
the position indicated by broken lines in the plan 
view. On the up stroke, two strippers H hook un- 


der the part and lift it out of the die. These strip- 
pers extend along two opposing sides of the work- 
piece. They are supported in place by rocker 
arms J which are welded to each end. 


Device for Drilling Two Small Holes Close Together 


ERNEST Jones, New York City 


In a production job it was necessary to drill 
two 5/64-inch holes close together and for eco- 
nomical reasons it was desirable to produce both 
holes simultaneously. The unique device here 
illustrated was designed to meet these require- 
ments. It can be driven from a conventional drill 
chuck. 

The various components are mounted on an 
aluminum plate. There is a central drive-shaft 
that is supported in two bronze bearings and 
carries a tapered neoprene roller at the lower end. 
This roller is mounted between two washers and 
nuts in such a way that it can be adjusted axially 
to provide good contact with two driven rollers 
on individual spindles. The drive-shaft is retained 
axially on the aluminum plate by collars and 
bronze washers. 

The driven rollers are also made of neoprene. 
The shafts on which they are mounted run in 
bronze bearings and are also provided with ball 
thrust bearings to take end thrust as the drills are 
fed into the work. Each driven shaft is drilled 
and tapped to receive a set-screw which is tight- 
ened against a flat on the end of the correspond- 
ing drill shank to securely lock the drill to its 
driving component. 

The shanks of drills selected for use with this 
device are turned down for a short distance and 
soldered in long extension shanks. The shank ex- 
tensions should be made of drill rod so as to pro- 
vide for long life, there being a constant reversal 
of stresses as the drills whip around during rota- 
tion. Extra drills soldered on extension shanks are 
kept on hand for quick replacement. The entire 
unit can be enclosed with a cover made of sheet 
metal or plastic sheets. A bar fastened to the 
aluminum plate projects from the device to the 
column of the drill press and thus prevents 
the unit from rotating with the machine spindle 
during an operation. 

Either the rotation of the drilling machine must 
be reversed from conventional practice in using 
this device or else left-hand drills must be em- 
ployed. If the device should be designed for 
larger drills than 5/64 inch, the height of the unit 
must be increased somewhat so as to avoid too 


sharp a bend in the drill shanks. 
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Unique device designed for simultaneously drilling 
two small holes close together. 





SHOP KINKS 


Handy Deburring Tool 
F. Murray, Chicago, Ill. 


Burrs on the edges of metal sheets can be re- 
moved in a minimum of time by using the tool 
here illustrated. One end of a piece of drill rod A 
is bent as shown and provided with a 90-degree 
notch. The sides of the notch are relieved for 
clearance. After the cutting end is hardened, the 
device is completed by mounting the 
rod in a file handle B. In use, the 
notched end of the tool is pulled 
along the edges of the metal sheets 
to cut off any burrs. A handle made 
of a piece of tubing or rod may be 
welded or brazed at right angles to 
the tool near the cutting end for con- 
venience in applying the necessary 
pressure. 


Adapter Plate for Easy 
Mounting of Dividing Head 


FRANK L. Rusu 


Occasionally, the spacing of the 
T-slots on the work-table of a mill- 
ing machine will not permit a divid- 
ing head to be bolted in place di- 
rectly. Use of the adapter plate here 
illustrated will readily overcome this 
situation. 

Adapter plate A is provided with 
two tapped holes for the bolts C that 


Adapter plate for easy mounting of a 
dividing head in cases where T-slot spac- 
ing does not permit direct bolting. 
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Simple tool that is convenient 
for deburring metal sheets. 


hold the dividing head B. In addition, a slot is 
machined along the center of the plate to receive 
keys D. These are located on the bottom of the 
dividing head. Two open-end slots at right angles 
to the keyway allow the adapter plate to be se- 
cured to the machine table. This is accomplished 
by means of bolt E and T-nut F. For location 
purposes, two keys G are secured by cap-screws 
to the bottom of the plate and in line with the 
open slots. 
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Removing a Bearing Race from 
a Counterbored Hole 


Rosert H. Darton, Roseville, Mich. 


One of the most difficult situations encountered 
when removing a badly damaged bearing from a 
counterbored hole is when the inner race and 
balls drop out, leaving the outer race seated in 
the housing. Removal of the outer race (see illus- 
tration) can be simplified, however, by first fill- 
ing the cavity with a low-melting-point Cerro 
alloy or solder. When the material has solidified, it 
and the bearing race can be pressed or driven 
out from the rear. 


Gage Checks Work in Machine 
Rocer Isetts, Kenosha, Wis. 


Often, when running work in a lathe, it is nec- 
essary to hold a bore or drilled hole to a specific 
depth in relation to the back face of a flange. In 


Simple, cylindrical gage 
(A) utilizes flush pin (C) 
to check depth of counter- 
bore in relation to back 
face of flange. This is done 
without removing the 
work-piece from the chuck. 
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Outer bearing race can be re- 

moved by filling the cavity with a 

low-melting-point alloy, then driv- 
ing it out from the rear. 


most cases this rear flange face is against the 
chuck jaws. Removing the part for gaging, and 
then rechucking it if not correct, requires consid- 
erable time. This procedure can be eliminated 
with the illustrated gage. It is a simply designed 
device that makes use of the chuck jaws as a 
contact surface. 

The cylindrical gage has a hardened-steel body 
A, and is counterbored in front to clear the pro- 
jecting portion B of the work-piece. A central hole 
in the body is ground to a slip fit to receive gaging 
pin C. A step D, equal to the work-piece toler- 
ance, is ground on the outer end of this pin. The 
pin is retained by a dog-point set-screw E. To 
assure the desired degree of accuracy, both ends 
of the gage body are ground parallel and, in addi- 
tion, the front faces of the chuck jaws F are 
ground flush while in the machine. 

In use, the gage is placed over the work as 
shown—one end of the body contacting the faces 
of the chuck jaws, and the inner face of the gag- 
ing pin bottoming in the counterbore. By feeling 
the step on the outer face of the pin, the operator 
can tell at once if the opening has been cut to 
the correct depth G. 








“GYROSCOPIC GRINDING SETUP” 


J. Boas Popper, Kiryat Mozkin, Israel 


me Klolom 


gyroscopic precision principle to the 
cane of diamond phonograph styluses. 











FOUR $50 AWARDS— 


“Two Reciprocating Movements from One” 
L. Kasper, Philadelphia, Pa. 
“Supports Advanced Proportionally on Same 
Lead-Screw” 

H. B. Schell, Brooklyn, N. Y. 
“Reversing Two-Speed Geneva Drive” 
Sigmund Rappaport, Long Island City, N. Y. 
“Selective Two-Position Slide Movement” 
Preben W. Jensen, Orange, N. J. 


HONORABLE MENTION— 


A considerable number of excellent articles were 
submitted in the contest. Honorable mention was 
awarded to articles submitted by the following: 


Edward F. de Zabala 
Corning, N.Y. 

Ralph T. Stewart 
Winston-Salem, N.C. 
Hideo Suzuki 
Tokyo, Japan 

Hugh M. Foster 
Riverside, Calif. 
Edward D. Bennett 
Union, N.]. 

George G. Siposs 


Toronto, Ontario 
Michael B. Blunn 
West Collingswood, N.J. 
John A. Vernon 
Philadelphia, Pa. 
Richard Marsh 
Lima, Ohio 

Emest E. Novel 
Geneva, Switzerland 
Vincenzo Negri 
Trieste, Italy 
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These awards have been made by the judges of 
Macuinery’s Ingenious Mechanisms Competition which 
closed on December 1, 1959. 





“MECHANISM FOR DRAWING 
CONIC-SECTION CURVES” 


ponents arranged rae 
parabolas, hyperbolas and ellipses. 














ide a simultaneous dual 
feed for a six-barrel firing device. 











Prize-winning articles, as well as those receiving 
honorable mention, will be published in the Ingenious 
Mechanisms Department during the coming months. 
This department—a regular feature of MACHINERY since 
1927—is an invaluable aid to designers. It contains 
articles describing mechanisms or movements that can 
be applied in designing automatic machines and other 
devices that differ widely in purpose. Contributions are 
always welcome and MACHINERY’s high-level space rates 
will be paid for all acceptable articles. Many of these 
articles are later compiled and reprinted in book form 
for permanent reference (Ingenious Mechanisms, Vols. I, 
II, and III, published by The Industrial Press). 
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Mechanisms selected by experienced 

machine designers as typical examples 

applicable in the construction of auto- 
matic machines and other devices 


Dial’s Moving Witness Mark Compensates for Backlash 
Cunt McLaucHuin, Rockaway Beach, N. Y. 


A moving witness mark on a dial controlling 
the angular position of gears, feed-screws, or 
levers solves the problem of discounting the in- 
fluence of any backlash. In Fig. 1, the device is 
shown from the front and side. Dial A is fixed 
to shaft B which feeds into the machine or mech- 
anism involved. The witness mark is scribed on 
plate C, which in turn is attached to hub D 


Fig. 1 (Above) The free movement 
of plate (C) between the dogs (G) 
equals the amourt of backlash in the 
system that has to be taken up. 


Fig. 2. (Right) Backlash in the sys- 

tem accounts for the slight difference 

in the angular disposition of the two 
dials and witness marks. 
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mounted on, but not fixed to, shaft B. A blind 
hole cross-drilled in the hub contains spring E 
and friction pad F. The pad drags against the 
shaft, transmitting the torque from the shaft to 
the hub. Adjustable stops G limit plate travel. 
In each view, Fig. 2, the dial is set at 30. In 
View A, the setting was made by rotating the 
dial counter-clockwise, while in View B, the 
dial has been rotated 
clockwise. Although 
the settings are the 
same, the dial in each 
instance is in a slight- 
ly different position, 
as is the witness 
mark. This difference 
is due to the backlash 
in the system be- 
tween the dial (the 
input) and the gears, 
feed-screws, or levers 
(the output). 
If the dial in View 
A is further rotated 
counter - clockwise, 
the output motion 
will follow the input 
motion directly and 
immediately because 





the backlash has been taken up in this direction. the witness mark moves with it until plate C 
But if the same dial is rotated clockwise, the in- abuts the right-hand stop G. Backlash has now 
put motion is not transmitted until the backlash been taken up, the output starts to move, and the 
has been taken up. As the dial moves clockwise, dial reading changes accordingly. 


Cam Eliminates Shock in Rack Movement 


Rap T, Stewart, Winston-Salem, N. C. 


An arrangement that imparts a rapid intermit- is here illustrated. The interesting feature of the 
tent and reciprocating movement to a rack em- mechanism is a cam which slows the motion of a 
ployed in an aluminum foil bag-making machine drive-pin A each time it is about to contact a disc 


Arrangement that incorporates a cam to prevent excessive shock in an 
intermittent, reciprocating rack movement. 














and move the load. This deceleration prevents 
undue impact loading and possible breakage of 
the pin. Since the load, rack B, and its drive were 
added subsequent to the construction of the ma- 
chine, limited space and the position of existing 
members were major considerations governing 
design of the device. 

A face-cam C is keyed to a drive-shaft D which 
existed prior to the modification of the machine. 
Roller follower E is free to rotate on a stud se- 
cured to a slider guide F. One end of the slider 
guide is turned and threaded for assembly to a 
rack G. A lock-nut secures the assembly in the 
proper position. Rack G is restrained to a vertical 
linear motion by a pinion H, guide J, and a sta- 
tionary slider K, the drive-shaft D being a run- 
ning fit in the slider. The pinion H is in mesh with 
rack G, and is free to rotate on a shaft L. 

A disc integral with pinion H carries drive-pin 
A which is located in a 120-degree circular slot 
in an adjacent disc M. Disc M and a pinion N, 
which is in mesh with the guided horizontal rack 
B, are keyed to shaft L. Thus, if pinion H is ro- 
tated counterclockwise, pin A will traverse the 
circular slot and contact disc M. Further motion 
in the same direction will be transmitted through 
disc M, shaft L, and pinion N to drive rack B. 
Reversal of rotation of pinion H will again cause 
the drive-pin to traverse the circular slot before 
contacting disc M to drive the load in the other 
direction. 

The rotational speed of pin A at impact with 
disc M is controlled by the path of the slot in 


cam C. If the rotation is not reduced to a mini- 
mum at the moment of contact, the resulting ad- 
ditional impact loading could cause breakage of 
the pin. Minimum impact is obtained by making 
the incremental radial rise of the cam-slot as 
small as possible in the areas of points P and Q 
which are traversed by the follower at the two 
moments of contact. In addition, cam C is de- 
signed to impart the movement necessary for rack 
B to complete its function in the machine. 

In operation, cam C is rotated counterclock- 
wise. The rise imparted to the vertical rack dur- 
ing the first 90 degrees of rotation of the cam 
traverses pin A through the 120-degree slot in 
disc M, rack B remaining stationary. When the 
center of the follower coincides with point P on 
the cam, pin A is in contact with disc M. For the 
next 120 degrees of cam rotation pin A moves to 
the horizontal rack to the left. Reversal in the 
rotation of the pin occurs when point R of the 
cam coincides with the center of the follower. 
Again, rack B is stationary as the pin traverses the 
slot in disc M clockwise during the following 60- 
degree movement of the cam. Pin A contacts the 
disc when the follower is at point Q and returns 
rack B to its initial position in the final 90 degrees 
of cam rotation. At both points P and Q the rate 
of rise or fall of the follower is at a minimum to 
prevent impact damage to the pin. This mech- 
anism is used to provide the movement necessary 
to place a piece of thermoplastic tape on alumi- 
num foil bags for reinforcing and sealing 


purposes. 





Filler Metal Conversion Charts Revised 


The American Welding Society announces a re- 
vised forty-eight-page booklet containing the 
most complete set of welding-rod and electrode- 
conversion charts ever published. The brand 
names of seventy-eight companies are listed. Fif- 
teen AWS-ASTM specifications are involved, and 
brands, as well as manufacturers’ names, are 
cross-referenced in two indexes. 

With the aid of the comparison charts it is pos- 
sible to see at a glance in which classification a 
filler metal belongs, irrespective of the brand 
name or number. The importance of correct 
classification of brand names is brought out by 
the fact that seventy-eight manufacturers of filler 
metal submitted information for this issue, against 
the sixty who contributed to the last issue. Copies 
may be obtained at a list price of $2.50 from the 
American Welding Society, Dept. T., 33 W. 39th 
St., New York 18, N. Y. 
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How Industry Supports Education 


In 1958, U. S. colleges and universities had 
an estimated income of $4.4 billion, of which 
more than $850,000,000 came from voluntary con- 
tributions, including about $136,000,000 as direct 
gifts from corporations. 

A recent survey shows that several hundred of 
the largest corporations now earmark 34 per cent 
of their total donations to education, as com- 
pared with only 21 per cent in 1950. And as their 
gifts increase, corporations put more and more 
thought into how the money donated is spent. 
Full-time company staff members sometimes 
scrutinize educational needs. One result has been 
a greater emphasis on gifts to improve the over- 
all quality of teaching. Says one corporate giver: 
“We feel it is more important to strengthen the 
institutions themselves, than it is to give scholar- 
ships to send students to universities with inade- 
quate facilities.” 
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The properties and new applications of 
materials used in the mechanical industries 


High-Strength Structural 
and Hot-Die Steel 


A chromium-molybdenum-vanadium hot-work 
steel which was first produced for tool and die 
applications requiring strength at elevated tem- 
peratures is now finding use in making compo- 
nent parts for high-speed aircraft and metals. 
The steel produced by Allegheny Ludlum Steel 
Corporation, Oliver Building, Pittsburgh 22, Pa., 
is an AISI type H-11 steel marketed under the 
name “Potomac A.” 

It has a nominal percentage composition of: 
carbon, 0.40; manganese, 0.30; silicon, 0.90; 
chromium, 5.00; molybdenum, 1.30; vanadium, 


These pure, porous alumina tubes, available under the trade 
name of “Triangle R,’’ are recommended for use in platinum, 
molybdenum, and tungsten wound heating elements for melt- 
ing and heat-treatment processes at high temperatures (up to 
3540 degrees F.). They are a product of Morganite Inc., Re- 
fractories Division, 3300 48th Ave., Long Island City 1, N.Y. 
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0.50; and the balance, iron. At temperatures up 
to 1000 degrees F. the steel has the highest 
strength of any presently in use for aircraft or 
missile components. A combination of good duc- 
tility along with the the highest yield strength to 
weight ratio between 400 and 1000 degrees F. of 
any commercial structural material makes this 
steel an ideal choice for high-speed aircraft and 
missiles. 


Coating which Prevents Heat- 
Treatment Scale 


A coating which prevents scale formation on 
metal during heat-treatment has been marketed 
by Navan Products, Inc., Los Angeles, Calif. The 
product, called “Skalix,” is applied by spraying or 
dipping and adheres to the metal at furnace tem- 
peratures, forming an oxygen-tight seal. As the 
metal cools, the coating pops off by itself. A 
gallon of this material will cover approximately 
1500 square feet of metal surface. Applications 
include use on stainless steel, nickel-chromium 
alloys, cobalt alloys, and many new superalloys. 


Sprayable High-Strength Elastomeric 
Base Adhesive Developed 


A high-strength, oil-resistant elastomeric base 
adhesive developed for automatic spray applica- 
tion in volume-production operations for bonding 
a wide variety of porous and nonporous materials 
has been made available by Adhesives, Coatings, 
and Sealers Division, Minnesota Mining & Mfg. 
Co., 900 Bush Ave., St. Paul 6, Minn. Designated 
as “EC-1390,” this adhesive produces bonds 
which have high softening points and resist plas- 
tic flow. Besides being used for automatic spray 
application, it may also be hand-sprayed or 
brushed. 

The adhesive produces high-strength laminates 
with such materials as plastic, thin-gage alumi- 
num and steel, porcelain-enameled steel, lino- 
leum, leather, rubber, wood, and others. It has 
been used to bond aluminum facings to paper 
honeycomb cores in sandwich-panel construc- 
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tion, bond aluminum sheeting to tempered ma- 
sonite, and bond insulation material to galvanized 
steel. 

Wood-to-steel bonds have shear strengths in 
the range of 400 psi. Other combinations have 
similar shear strengths and after proper curing, 


peel strengths ranging from 30 to 50 pounds per 
inch of width. 


Plastic Compounds Provide a Tough 
Resistance Coating for Surfaces 


For protection against corrosion, erosion, abra- 
sion, solvents, and chemical attack, the Farboil 
Co., Baltimore 30, Maryland, has made available 
coatings called “Farboil Epothanes.” These coat- 
ings will protect walls, floors, equipment tanks, 
and pipe lines against chemicals, solvents, abra- 
sion, and impact. The coatings are made ex- 
pressly for the building, industrial, and marine 
industries. 


Temperature Indicators in Stick, 
Pellet, and Liquid Form 


A precision temperature indicator available in 
stick, pellet, and liquid form, designated by the 
name “Thermomelt,” has been announced by 
Markal Co., 3052 West Carroll Ave., Chicago 12, 


Ill. This indicator is usable in a temperature 
range of 113 to 2000 degrees F. In use, a mark 
from the stick, a bit of liquid, or a pellet is placed 
on the surface. When the surface reaches the de- 
sired temperature the mark or the pellet quickly 
liquefies. 


New Sharpness Attained in Discs 
and Belts for Grinding 


A line of resin-bonded, aluminum-oxide coated 
abrasives with a sharpness and cutting life never 
before attained has been developed by Behr- 
Manning Co., a division of Norton Co., Troy, 
N. Y. Known as “Metallite Type 101,” the abra- 
sive is available on fiber discs and cloth belts. It 
cuts fast, keeps work cool, and keeps shedding to 
a minimum. The discs are available in a grit 
range from 150 through 24, and the belts, from 
180 through 24. 


Self-Fluxing Brazing Alloys 
for High-Temperature Service 


An additional line of self-fluxing “Nicrobraz” 
brazing alloys for high-temperature service appli- 
cations has been made available by Stainless 
Processing Division, Wall Colmonoy Corporation, 
19345 John R St., Detroit 3, Mich. These alloys, 
designated “Nicrobraz Standard-W, 30-W, 50-W, 
60-W, 130-W, 150-W, and LM-W,” contain 
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a vaporizing flux which permits brazing of diffi- 
cult alloys (such as aluminum and titanium bear- 
ing metals) in hydrogen and argon atmospheres. 

The vaporizing flux constitutents insure opti- 
mum wetting and flow by cleaning the base metal 
ahead of the alloy wetting range. The flux will 
attack no known base metal and leaves no resi- 
due. It has no deleterious effect on heat and cor- 
rosion resistance or any other property of the 
brazing alloy. 


Hydraulic-Fluid-Line Tubing Available 
from Warehouse Stocks 


Cold-drawn, welded hydraulic-fluid-line tubing 
has been made available from the warehouse 
stocks of Joseph T. Ryerson & Son, Inc., Box 
8000-A, Chicago 80, Ill. This tubing has been 
approved by the JIC, meeting or exceeding the 
hydraulic standard specifications developed by 
this body. The tubing bends and flares easily and 
uniformly. Each length is hydrostatically tested. 
The tubing has been protected against corrosion 
by a coating of oil on both surfaces, and both 
ends are corked to keep out dirt and other foreign 
matter. It is available in sizes from 1/4 to 1 1/4 
inches in diameter and in wall thicknesses from 
13 through 20 gage. 


Flat Stainless-Steel Spring Material 
with High Elasticity 


A flat form of precipitation-hardening stain- 
less-steel spring wire has been introduced by 
National-Standard Co., Niles, Mich. The wire, 
rolled from round 17-7 PH wire, has great di- 
mensional stability, a modulus of elasticity of 
29,500,000 in tension, and 11,000,000 in torsion. 

This wire is an alloy of chromium (16.00 to 
18.00 per cent); nickel (6.50 to 7.75 per cent); 
manganese (1.00 per cent max.); silicon (1.00 
per cent max.); aluminum (0.75 to 1.50 per cent); 
carbon (0.09 per cent max.); phosphorous (0.04 
per cent max.); and sulfur (0.03 per cent max.). 
It is furnished annealed, one-fourth hard, one- 
half hard, three-fourths hard, or full-hard in 
bright or copper finish in widths up to 0.300 
inch and in a minimum thickness of 0.009 inch. 
Applications include hair-clip springs, electrical- 
timer springs, and sprinkler assembly clips. 


Economical, Unfilled, Modified Epoxy 
Adhesive Announced 


The availability of a 100 per cent solids, un- 
filled, modified epoxy adhesive called “Bond- 
master M685” has been announced by Rubber & 
Asbestos Corporation, 225 Belleville Ave., Bloom- 
field, N. J. This two-part, room-temperature-cur- 
ing formulation is a free-flowing liquid (approxi- 
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mately 3000 to 7000 centipoises) of intermediate 
strength and clear, pale amber color. At room 
temperature the bond assembly can be handled 
in six to eight hours and develops 85 per cent of 
maximum strength in fourteen to twenty-four 
hours. This formulation may be heat-cured in as 
little time as ten minutes at 250 degrees F. with 
one of the hardeners available. 


Extreme-Temperature Dry Lubricant 
Now Available 


“EverLube 811,” a multiple-purpose dry lubri- 
cant, has been developed by EverLube Corpora- 
tion, 6940 Farmdale Ave., North Hollywood, 
Calif. This material has proved effective in a 
temperature range from —300 degrees F. to 
+1000 degrees F. at bearing loads up to 50,000 
psi. It is completely inorganic, nonflammable, 
nontoxic, and does not require extreme tempera- 
ture cure. It is suitable for use in refrigeration 
applications. 


Rust Solvent with a Unique 
Spreading Ability 


A penetrating rust solvent that spreads fast and 
far has been announced by Keystone Lubricating 
Co., 3100 North 21st St., Philadelphia 32, Pa. 
Known as “KPO No. 1,” this product has a wet- 


The retainers of these ball bearings are molded of ‘‘Plaskon 

Nylon.”’ The use of this material, which is a product of Plas- 

tics and Coal Chemicals Division, Allied Chemical Corpora- 

tion, 40 Rector St., New York 6, N. Y., facilitates assembly 

by requiring only a simple pressing operation to position 
the balls in the retainer. 
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ting power which enables it to penetrate deeply 
and quickly into rust-frozen surfaces. The ma- 
terial also has the necessary film body to lubri- 
cate and protect parts being disengaged. Its low 
volatility provides long-lasting action. Rusted 
nuts and bolts can be separated, and flanges, 
couplings, pulleys, and wheels can easily be re- 
moved from shafts. 


Pink Quartz of Cubical Shape for 
Barrel Finishing 


A pink quartz, called “Type Q Medium,” is 
being marketed by Techline Division, Wheela- 
brator Corporation, 1147 Avenue V, Vicksburg, 
Mich. The material is processed into shapes pre- 
dominantly cubical rather than random. This 
shape tends to reduce the problem of lodgement 
when intricately shaped parts are being finished. 
The material is fine-textured, and its smoothness 
of surface permits its use in burnishing, substitut- 
ing for steel balls. It is available in a full range of 
sizes from 00 through 6. 


Carburizing Steel for Jet Aircraft 
Engine Parts 


Latrobe Steel Co., Latrobe, Pa., is producing a 
steel in its vacuum consumable-electrode melting 
furnace that is characterized by higher cleanli- 
ness and improved fatigue strength over conven- 
tionally known SAE 9310 steel. Called “Vac-Arc 
AGT (SAE 9310)” steel, it has a tensile strength 
ranging from 155,000 to 185,000 psi, a yield 
strength of 130,000 to 162,000 psi, and an elonga- 
tion in 2 inches of 15 to 16 per cent. It has high 
hardenability, high core hardness, and high 
fatigue strength. 

In the annealed condition it has a machinabil- 
ity of 40 per cent of B-1112 steel. This steel is 
available in a variety of billet, bar, and forging 
forms. 


Phosphating Compound for Low- 
Temperature Application 


Development of a phosphating compound that 
operates at a temperature as much as 75 degrees 
F. or lower than that required by conventional 
phosphating processes has been announced by 
Turco Products, Inc., 24600 South Main St., Wil- 
mington, Calif. Called “Turcoat Low Temp,” it 
provides a uniformly smooth coating of up to 200 
milligrams psf (per square foot) in two minutes 
at 95 degrees F. Such a coating is used as a bond 
for paint. It may also be used as a base for corro- 
sion prevention, in which case it is applied in 
amounts up to 1100 milligrams psf in ten to fif- 
teen minutes at 95 degrees F. It may be applied 
by immersion or by means of a spray washer. 
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New 





Tables 
Simplify 


Spring index and wire diameter in 0.001-inch 
increments are the entering values for these 
unique tables which enable rapid and direct 
determination of coil dimensions and impor- 
tant design characteristics. Problems illustrat- 
ing the use of the tables will be given in Part 
ll, to be published in March MACHINERY 


PETER F. ROSSMANN 


Helical-Spring 


Arithmetic’ 


HELICAL SPRINGS are essential to the opera- 
tion of many devices, and as a result, have been 
the subject of considerable research. In addition, 
numerous charts and other design aids have been 
developed to help reduce and simplify the often 
laborious computations connected with spring se- 
lection. However useful these aids may be, they 
are for the most part limited to certain specific 
applications and do not show all coil dimensions. 

A more general and direct approach to the 
simplification of helical-spring calculations is 
made possible by the accompanying tables. These 
tables are unusual in that the spring index (the 
ratio of the coil pitch diameter to the wire diam- 
eter) and the wire diameter in 0.001-inch incre- 
ments are the entering values. Also tabulated are 
the pitch, inside, and outside coil diameters as 
well as the load and deflection characteristics 
needed for spring selection. 

The tables will be of considerable assistance in 
selecting the proper wire diameter, appropriate 
coil diameters, and number of coils to best fit a 
designated space and obtain the desired deflec- 
tion while yet being able to withstand the ex- 
pected maximum deflection or load. Alternatively, 





they can be used to determine the maximum load 
and expected deflections if the spring size is al- 
ready known. The data may be used directly for 
design purposes, or for verifying information ob- 
tained either by use of spring-design formulas or 
by use of special design charts. 

Although the tables are computed for round 
steel wire with a torsional modulus of rigidity of 
11,500,000 psi and a maximum torsional stress of 
100,000 psi, conversion factors enable the data to 
be used for square wire and other metals. An 
auxiliary table to permit rapid interpolation of the 
tabular values for intermediate spring indexes 
will be presented in Part II along with the con- 
version factors and the solution of typical prob- 
lems. Because the present trend is toward minia- 
turization, these tables are timely, since the size 
range begins at a pitch diameter of 0.003 inch and 
covers all but very heavy springs. The curvature 
correction (Wahl) factor has been applied to the 


tabular values. 
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iN SHOPS 
AROUND 
THE COUNTRY 


Camera highlights of some interesting operations performed 
in various metalworking plants throughout the nation by 


unique applications of machines and tools 


MERRY-GO-ROUND——Before each 
of thirteen 167,000-kva water 
wheel generators for the New York 
State Power Authority’s Niagara 
project can be shipped from 
Westinghouse’s East Pittsburgh 
plant, the frame of the umbrella 
type stator must be machined. 

The work is stationed on the floor, 
enclosing a rotary table carrying 
two tooling columns. Each stator 
frame is about 40 feet in diameter, 
10 feet high, and will weigh 
approximately 250 tons when 
completed. For shipment, it must 
be disassembled into four sections. 
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GATE LINE Final assembly of Chrysler’s new Valiant is performed on 
a moving base. Two gates bring the many parts of the car together in 

a perfect fit. First, the gate for the right-hand side of the car is 

positioned next to the floor pan resting on the base. This base rolls 

on rails and has the appearance of a flat freight car. 

When both gates are locked, the base continues its movement as welders 
work inside and outside, “unitizing” the various parts. Here, gates are 
unlocked and rolled away, and the car continues along the line to receive 
fenders, hood, doors, and rear decking at other stations. 


SHOTBLASTER Blast descaling 
machine provides the first step 

in production of nonskid safety 
grating at Bustin Steel Products, 
Dover, N. J. Hot-rolled steel bars 
are fed into the equipment, a 
Pangborn three-wheel Rotoblast, at 
speeds up to 180 feet per minute. 
Since the descaling is done just 
minutes prior to serrating, 
forming, and welding operations, 
the bars remain free of rust. 
Spent abrasive is recovered by 
falling into a hopper, elevated by 
conveyor, air-washed, and returned 
for re-use. At present, only one 
worker is required to feed the 
machine and even this activity 

will be automated when warranted 
by production requirements. 
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LATEST DEVELOPMENTS 


Machine tools, unit mechanisms, machine parts, and 


Gorton “Bedmill” Built 


A special machine available in 
fourteen models and thirty-four 
combinations has been brought 
out by the George Gorton Ma- 
chine Co., Racine, Wis. This unit 
is designed for the aircraft and 
missile fields, and is especially 
adapted for use in plastic-mold 
shops and wherever coining, drop- 
forging, and die-casting dies are 
made. It will serve as a produc- 
tion profiling machine, a dupli- 
cator in three dimensions, and a 
conventional milling machine. 
Features include hydraulic, elec- 
trohydraulic (automatic) tracer 
control or numerical control in 
combination with the proven 
stability, ruggedness, and long- 
lived accuracy of a bed type ma- 
chine. The basic machine lends 
itself to many different combina- 
tions of speeds and feeds—electri- 
cal and/or hydraulic—to meet vari- 

Fig. 1. Close-up of duplicating job handled on Gorton “Bedmill” ous requirements, 

The heavy base casting is more 
than 6 feet square and rests on 
ten leveling screws. The 84-inch 
saddle rides on a wide center 
bearing and on outboard bearing 
rollers which are adjustable for 
wear. It also travels on hardened 
and ground outboard supports 
which provide a bearing spread 
greater than the table travel. A 
large tool tray is attached to each 
end of the table for the con- 
venience of the operator. The ma- 
chine table and master table are 
both mounted horizontally and in 
front to facilitate loading and un- 
loading. All controls are contained 
in a separate console. 

This Bedmill is available with 
a hydraulic spindle of from 15 to 
40 hp. Feeds can be specified as 
all hydraulic, screw, or as a com- 
bination of hydraulic and screw. 
The machine is available with or 


without front- or side-mounted 
Fig. 2. “Bedmill” and equipment announced by the George Gorton Co. “Trace-Master” hydraulic tracer 
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SHOP EQUIPMENT 








material-handling appliances recently introduced 


in Fourteen Models 


for three-dimensional work with 
manually guided, pencil type 
stylus and with or without front- 
mounted master table. It can also 
be furnished with or without 
front- or side-mounted “Auto- 
Trace” electrohydraulic tracer for 
completely automatic duplicating 
(180 degrees) or for production 
profiling work (860 degrees) and 
with or without front-mounted 
master table. 

Numerical control may also be 
specified by the purchaser, and 
will be built in at the factory. The 
Bedmill is also available as a con- 
ventional milling machine without 
tracing or numerical controls. 
Spindle speeds vary according to 
horsepower—215 to 3000 rpm for 
the 15-hp model and 87 to 3000 
rpm for the 40-hp model. In- 
finitely variable speeds and lower 
speed ranges are available at 
extra cost. 

A master table is furnished as 
a standard component of the Bed- 
mill when it is ordered with either 
the Trace-Master or Auto-Trace 
tracing systems and where the 
tracer is front-mounted. This table 
is 52 inches long and 24 inches 
front to back. It is mounted at the 
front of the machine table and 
rides longitudinally on a heavy 
rail bolted to four heavy brackets 
attached to the saddle. The hy- 
draulic system includes a 188- 
gallon divided-reservoir hydraulic 
tank and electric motor which 
power the hydraulic spindle and 
the tracer head in the case of the 
Trace-Master model, as well as 
all hydraulic feeds. 

The Gorton Bedmill is built 
only on special order according 
to the specific requirements of the 
purchaser. Condensed specifica- 
tions include: table working sur- 
face, 24 by 84 inches; five 13/16 
T-slots spaced 3 3/4 inches apart; 
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longitudinal feed of 48 inches; 
and cross-feed of 16 inches. The 
ram has a vertical movement of 
24 inches and a transverse move- 
ment of 16 inches. Maximum cross 
range (saddle and ram) movement 
is 32 inches and the distance from 
cutter-spindle to table top ranges 
from 61/2 to 38 inches. Spindle 
taper is No. 50 N. S. 

The tracer spindle has 5-inch 
vertical, 3-inch longitudinal, and 
2-inch transverse movements. This 


Edited by FREEMAN C. Duston 


machine weighs approximately 
21,000 pounds, occupies a floor 
space about 182 inches wide by 
121 inches deep, and is 120 inches 
high. The hydraulic tank with 
cooler unit is 6 feet 91/8 inches 
long and 2 feet 7 inches wide by 
27 inches high, plus motor. Con- 
trol-console size is dependent on 
electrical characteristics of the 
basic machine specified. 


Circle Item 570 on inquiry card 


“‘Building-Block”’ Components that Can Be 
Assembled to Form Precision Deep- 


Hole Drilling Machine 


The Drillmation Co., Inc., Cen- 
ter Line, Mich., has introduced 
packaged “building-block” compo- 
nents for a deep-hole drilling ma- 
chine that can be assembled by 
the purchaser. This package con- 
sists of the six components needed 
to assemble a precision machine, 


capable of gun drilling or boring 
“finished” holes in one pass—from 
the solid—thus eliminating many 
secondary and troublesome opera- 
tions. 

Three basic advantages are 
claimed for this machine. First, the 
purchaser can use his own labor 


Six basic components of packaged precision deep-hole drilling machine 
introduced by Drillmation Co., Inc. 





and facilities to assemble the com- 
ponents. Second, he can use his 
own machine base. In most cases 
an obsolete machine will supply 
an ideal base. Third, versatility 
and adaptability of the machine 
are important factors. The “built- 
in” modular “Blockmation” con- 
cept allows components to be re- 
arranged to fit almost any job. The 
limitless variations in position, 
speeds, feeds, and capacities pos- 
sible with this packaged equip- 
ment serve to facilitate the solu- 
tion of a wide range of machining 
problems. 

The package is divided into the 
six basic components shown in the 
illustration: 


(1) Boremation deep-hole drill- 
ing power unit. 

(2) Spindle-load meter that in- 
dicates variations in the 
work-piece, such as density, 
heat-treatment, condition of 
the tool, and whether the 
chips and coolant are func- 
tioning properly. 

(3) Feed-rate meter which indi- 


cates drilling speed in inches 
minute. 

(4) Spindle tachometer for indi- 
cating spindle speed in revo- 
lutions per minute. 

(5) Electrical-control = cabinet 
made to JIC standards. 

(6) Control panel which allows 
machine to be run in or out 
of sequence and reposi- 
tioned as required. 

Infinitely variable feeds and 

speeds can be dialed, making new 
setups a simple procedure. This al- 
lows different drilling setups to be 
employed alternately with a mini- 
mum of down time. The versatility 
of these units makes them ideal for 
machining soft metals, like alumi- 
num, or the new tough alloys used 
in the aircraft and missile indus- 
tries. Spindle speeds up to 10,000 
rpm can be obtained with any 
combination of feed rates from 
0.0001 to 0.025 inch per revolu- 
tion. Mechanical models have 
strokes up to 60 inches, while hy- 
draulic models have strokes up to 
24 inches. 
Circle Item 571 on inquiry card 


Buhr Economatic Performs Wide Range of Precision 
Machining and Nonmachining Operations 


Transfer machines are com- 
monly thought of as performing 
only metal-cutting or related 
operations. An Economatic trans- 
fer machine, designed and built 
with standard components by 


Buhr Machine Tool Co., Ann 
Arbor, Mich., demonstrates, how- 
ever, that many other types of 
operations can also be performed 
effectively on these machines. In- 
stalled at the plant of the Sagi- 


naw Steering Gear Division, Gen- 
eral Motors Corporation, Saginaw, 
Mich., this seventy-six-station, 
closed-loop, palletized transfer 
machine includes drilling, ream- 
ing, tapping, recessing, face mill- 
ing, wire brushing, surface gen- 
eration, precision boring, and 
assembly among its 220 operations. 
In addition, each power-steering 
pump housing processed on this 
machine is automatically gaged 
and marked so that it can be 
selectively assembled with mating 
components. 

In this Economatic, Fig. 1, two 
hydraulic pump housings like the 
one shown at the left, Fig. 2, are 
manually loaded and then auto- 
matically located and clamped in 
each palletized fixture. These 
parts are finished (see view at 
right, Fig. 2) at the rate of 300 
per hour at 100 per cent efficiency. 
Various surfaces are milled and 
some holes are drilled, reamed, 
spot-faced, counterbored, cham- 
fered, and tapped. Near the end 
of the first 117-foot-long leg of the 
machine, a babbit bushing is cor- 
rectly oriented with respect to the 
pump-shaft hole and is then 
pressed home. The inside diame- 
ters of these bushings are preci- 
sion bored after assembly. 

At one station, an air gage 
scans the precision-bored pump- 
plunger hole for size and round- 
ness. The classifier then auto- 
matically sprays the pump 
housing with a small spot of paint 


Fig. 1. Buhr seventy-six-station Economatic, installed at plant of Saginaw Steering Gear Division, 
General Motors Corporation, for finishing power-steering pump housing 
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Fig. 2. Two views of the Saginaw power-steering pump housing processed on 
machine shown in Fig. 1 with the finished part at the right 


of the appropriate color—any one of 
three—to indicate the relation of 
the gage reading to the specified 
tolerance range. At light-machin- 
ing stations, work-pieces are 
flooded with soluble-oil coolant to 
remove chips. After leaving the 
last machining station, parts are 
run through an air-blow booth to 
remove chips remaining in deep 
holes and on the fixture. Just be- 
fore the palletized fixtures are in- 
dexed to the unload station, the 
fixture clamp is automatically 
backed off and rotated 90 degrees 


Fig. 3. Front view of the palletized fixture of machine 
shown in Fig. 1 with two housings clamped in position 
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so the operator can easily unload 
the parts. 

Transfers of this type are versa- 
tile because different types of op- 
erations can be combined in them 
and because they can be rear- 
ranged to profit from experience 
gained during production runs. 
This is especially true when stand- 
ard units are used, as in this Econ- 
omatic. During tryout of this ma- 
chine, for example, it was found 
that the critical pump-body face 
was produced to the close print 
tolerances for flatness by the sin- 


gle-point, surface-generating tool. 
There was no need for a subse- 
quent burnishing operation orig- 
inally included in the process. 
Thus, the burnishing operation has 
been dropped, and after shifting 
units and operations at two other 
stations, it has been possible to 
add a new operation, one that was 
to have been done as a secondary 
operation. The added operation is 
for ballizing a hole to size and to 
give it the exceptionally fine sur- 
face finish required. 

Another example of the versa- 
tility of this Economatic is found 
at the face-milling station. The 
face mill is hydraulically fed in to 
the pump housing and mills on an 
upward feed stroke of the cutter. 
Change gears have been included 
in these heads so that the proper 
feed and cutting speed may be 
paired for optimum cutter life. 
The ability to vary the spindle 
speed provides flexibility for work- 
piece material changes in the fu- 
ture. The precision-boring opera- 
tions require almost twice as 
much time as any other operation 
on this twenty-four-second cycle 
machine. Rather than double the 
cycle time, pallets are accumu- 
lated, then indexed two at a time 


Fig. 4. Face-milling head of Buhr Economatic, Fig. 1, 
which is hydraulically fed in to the work-pieces 
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through the two boring stations. 

Automatic in-process checking 
is done at various stations by 
twelve probes, to make certain 
that holes have been drilled, and 
thirteen drill checks made to mon- 
itor the condition of other drills. 
In addition te automatic classifi- 
cation, roving inspectors occa- 
sionally check partially finished 
work-pieces when the pallet fix- 
tures are in idle stations. With 
dial-indicator gages, they can 


check a housing from both sides 
of the line. Gage-locating steps 
and buttons are included in the 
palletized fixture to reduce the 
time required for these inspections. 
As a_ safety measure, how- 


ever, the inspector actuates a se- 
lector switch at the station to pre- 
vent the operator from indexing 
the transfer mechanism. When the 
inspector has checked the work- 
piece, he shifts the selector switch 
so the machine can cycle again. 


Gaging Modules for “Do-It-Yourself” Instrumentation 


The Radio Corporation of Amer- 
ica, Industrial and Automation 
Division, Detroit, Mich., is now 
offering a complete line of stand- 
ard electronic modules which can 
be easily assembled into semi- 
automatic or completely automatic 
high-speed inspection systems for 
simple or complex dimensional 
measurements. Production-proved, 


Fig. 1. AGMC master-gage control 
unit of RCA electronic gaging system 


cermin sk! appa: 


Fig. 3. APS power-supply unit of RCA 
“do-it-yourself” inspection system 


164 


these modules are in wide use 
throughout the metalworking in- 
dustry in various applications such 
as automatic hardness testing, self- 
compensating grinder controls, 
valve and spring testing, as well as 
in the inspection of ball and roller 
bearings, pistons and piston pins, 
and crankshafts. 

Systems built with these modules 


Fig. 2. ATM thyratron unit of RCA's 
line of standard electronic modules 





Fig. 4. DC-7 difference computer for 


RCA electronic gaging system 





offer 100 per cent repeatability, 
very high reliability, flexibility, im- 
mediate response, and accuracies 
to millionths of an inch. There are 
five basic units: (1) the AGMC 
master-gage control, Fig. 1, which 
includes a gage head and is the 
primary building block of the RCA 
system. It transforms the electrical 
changes caused by the displace- 
ment of the gage tip into a directly 
usable signal requiring no amplifi- 
cation; (2) the ATM thyratron 
unit, Fig. 2, is the electronic switch 
which provides a directly usable 
limit signal; (3) the APS power 
supply, Fig. 3, which is a standard 
unit, only one of which is required 
with up to five thyratrons; (4) the 
DC-7 difference computer, Fig. 4, 
which subtracts measurements 
from two AGMC units, provides a 
reject signal and is used for cal- 
culating taper, parallelism, square- 
ness, and similar dimensional char- 
acteristics; and (5) the SC-7 sum 
computer, not shown, which adds 
the signals from two AGMC units 
and is used to calculate over-all 
dimensions determined by the in- 
dividual measurement of two seg- 
ments of the over-all dimension. 

These building-block units can 
be used in a number of different 
combinations to solve even the 
most complex measurement prob- 
lems, as well as to actuate segre- 
gating, marking, and stamping 
devices. They can be supplied in- 
dividually, complete with connec- 
tor for plugs for mounting in the 
customer's cabinet, or as a com- 
pletely integrated system including 
a wiring harness and cabinet. A 
selection of nine gage heads with 
sensitivities that provide full scale 
readings of 0.005 to 0.020 inch 
are available with the GMC unit. 
A typical system for measuring a 
single dimension consists of an 
AGMC module, two thyratrons, 
and a power supply. Its over-all 
dimensions would be 16 inches 
long by 9 3/4 inches wide by 
8 3/8 inches high. 


Circle Item 572 on inquiry card 


Atrax “Dia-Mo’”’-Cut Burrs 


A type cut for burrs has been 
designed, production-tested, and 
introduced by the Atrax Co., 
Newington, Conn. Called “Dia- 
Mo” cut, it has many advantages 
over the ordinary diamond cut 
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Fig. 1. (Left) Atrax “Dia-Mo"-cut developed for burrs. (Right) Conventional diamond-cut burr. Fig. 2. (Left) Standard-cut 
burr with chips. (Center) Diamond-cut burr with chips. (Right) Atrax “Dia-Mo”-cut burr with chips 


previously furnished in that it pro- 
vides a tooth form with three 
cutting edges, as illustrated in the 
views to the left, Fig. 1. By care- 
fully controlling the depths to 
which both the left- and right- 
hand flutes are cut and maintain- 
ing a definite ratio between them, 
a three-sided tooth formation re- 
sults, instead of the pyramidal 
type tooth form obtained with the 
conventional diamond-cut pattern 
shown to the right in Fig. 1. 


Dia-Mo-cut burrs are said to 
have all the advantages of the old 
diamond-cut burrs plus longer tool 
life. It is claimed that the Dia-Mo 
cut practically eliminates “burr 
climb,” increases cutting action 
and stock removal, and reduces 
operator fatigue. The new cut de- 
sign is especially adaptable for 
burring heat-treated, alloy, and 
stainless steels. Its shearing action 
produces a fine flake type chip, in- 
stead of the long sliver type chip 


formed by burrs with conventional 
type cuts. 

It is recommended that the new 
burrs be operated at 1/3 to 1/2 
the speed of conventional-cut 
burrs for best results and for 
smooth, uniform surfaces that will 
facilitate subsequent grinding or 
polishing operations. The Dia-Mo 
cut is available upon request in 
615 different burr sizes and types 
in standard, fine, and coarse cuts. 

Circle Item 573 on inquiry card 





Automatic Contouring Lathe 


A 48-inch, automatic roll lathe 
built by the Mackintosh-Hemphill 
Division of the E. W. Bliss Co., 
Pittsburgh, Pa., was recently 
placed in operation in the roll shop 
of a large eastern steel producer. 
Fitted with electronic tracing 


equipment, it automatically cuts 
contours in structural and shape 
rolls up to 4 feet in diameter and 
21 feet long, turning either on 
centers or roll neck housings as re- 
quired. 

When cutting shape work, the 
lathe can make 8-inch plunge cuts. 
It is used for both roughing and 


finishing work on a round-the- 
clock basis. Special features of this 
lathe include an all-geared, totally 
enclosed headstock, an extra-wide 
three-way bed, carriage rapid 
traverse, and a live-center tail- 


stock. 


Circle Item 574 on inquiry card 


Mackintosh-Hemphill automatic contouring or roll-turning lathe 





Fig. 1. Cincinnati general-purpose milling machine 
which combines advantages of three types 


Advantages of Three Types of Milling Machines 
Combined in One Model 


The rigidity of bed type, the 
convenience of knee and column 
type, and the capacity of rise-and- 
fall type milling machines are 
combined in the latest fixed-knee 
milling machine introduced by 
the Cincinnati Milling Machine 
Co., Cincinnati, Ohio. The unique 
design of this equipment, which 
eliminates the knee and transfers 
vertical motion to the spindle 
carrier, is said to give it unusual 
advantages which make it an ex- 
ceptional general-purpose mill. 
The saddle and table are mounted 
directly on the machine bed— 
there is no knee. The square 
gibbed ways on which table and 
saddle slide are exceptionally 
wide. This low, broad-based de- 
sign makes the machine especially 
adapted to heavy cuts, climb as 
well as conventional milling, and 
the handling of large, heavy 
work-pieces. 

The pattern of sturdiness is con- 
tinued in the headstock with its 
broad vertical way on which the 
spindle carrier rises and falls. 
Rise-and-fall movement is trans- 
mitted vertically through a screw 
which also serves as a secondary 
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point of suspension for the spindle 
carrier. The arbor rotates in sup- 
ports mounted on the familiar 
Cincinnati Dynapoise over-arm, 
with its vibration-damping char- 
acteristics. Fast changing of cut- 
ting tools is assured by the 
Arbor-Loc spindle nose on the face 
of the spindle carrier. 

Two full sets of controls are pro- 
vided—a front set and a similar set 
on the side of the base behind the 
saddle. The operator can use 
either set if his view of the cut- 
ting action is blocked by the work- 
piece. Controls include push-but- 
ton, power speed selection, power 
feed selection through knobs, and 
hand controls for longitudinal, 
cross, and vertical movements. 

Feed rates (32 in geometric pro- 
gression) and speed rates (24 in 
geometric progression) can be read 
at a glance on large dials near the 
operating stations. All drive motors 
and a full cutting fluid system are 
standard equipment. The new mill- 
ing machine can handle reciprocat- 
ing, box milling, and climb cuts 
with ease. An automatic backlash 
eliminator serves to prevent chatter 
and assure smooth cuts. Backlash 


Fig. 2. Rear view of machine, Fig. 1, combining features 
of bed, knee and column, and rise-and-fall types 


is prevented by two counter- 
rotating, gear-driven nuts on the 
table feed-screw. The backlash 
eliminator does not operate during 
rapid traverse. 

The operator has the option of 
cycling the table manually or 
automatically. Trip dogs mounted 
in T-slots on the front of the table 
actuate the automatic cycles. This 
fixed-knee machine is currently 
available in four models ranging 
from 20 to 30 hp, with 72 to 80- 
inch table travel, 12-inch saddle 
travel, and 20-inch vertical travel. 
Standard options and accessories 
are the same as those regularly 
available for the manufacturer's 
Dual Power line. 

Circle Item 575 on inquiry card 


Electric-Hydraulic Presses 


Two motor-operated hydraulic 
presses, built for tough, heavy-duty 
jobs requiring pressures of 60 and 
80 tons, respectively, have been 
introduced by the Equipment Di- 
vision, American Chain & Cable 
Co., Inc., York, Pa. Complementing 
their recently announced 150-ton 
electric-hydraulic press, these ver- 
satile low-cost units have been de- 
signed to meet the wide variety of 
pressroom needs in machine shops, 
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factories, railroad repair depots, 
rolling mills, maintenance shops, 
etc. Frame members of these high- 
capacity presses are fabricated 
from selected structural steels and 
their rams are ground to obtain a 
fine 16-micro-inch finish. 

The units are provided with 
completely enclosed hydraulic sys- 
tems which prevent fluid contam- 
ination. They are equipped with 
easily removed, fine-mesh screens 
to filter the oil supply. All fittings 
and connections are designed to 
contain the high pressures devel- 
oped during work cycles. Their 
work-tables are also fabricated 
from structural steels and can be 
moved through a wide range of 
travel by an easily operated worm- 
gear reduction winch. This winch 
is self-locking and has a sealed and 
lubricated gear-train system for 
greater safety. 

The entire hydraulic work-head 
on the 60-ton press is mounted on 
ball-bearing wheels and can be 
moved by finger pressure to any 
desired work position. Easy and 
fast contact between the ram and 
work is made possible on both 
units by rotating a handwheel 
geared to an Acme-thread, ram- 
extension screw. It permits rapid 


Electric-hydraulic press of 80-ton capacity equipped with a 
3-ton arbor press and test centers announced by the Equip- 
ment Division of American Chain & Cable Co., Inc. 
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approach to the work, makes con- 
tact for proper positioning, and 
reserves the full power stroke for 
the work to be performed. 
Equipped with many safety fea- 
tures, its bypass valve, which is 
set at the factory, prevents any 
possibility of the operator over- 
loading or damaging the press. Its 
ram-travel control mechanically 
moves the control-valve lever to 
neutral when the ram has reached 
the maximum travel. A Helicoid 
pressure gage instantaneously re- 
cords pressures during every mo- 
ment of operation and shows the 
operator when the full capacity of 
the press is being reached. 
Electrical operating controls for 
each unit are placed in a con- 
veniently located switch box. Con- 
trol is furnished by a three-position 


valve that will automatically re- 
turn to neutral from either the 
ram advance or retract position. 
The “power package” for each 
press is rated at 25 per cent duty 
cycle at full load and 50 per cent 
duty cycle at 3/4 load. 

Finished in machine gray, both 
units are available in two models, 
powered by a 2- or 5-hp motor, for 
different operating characteristics. 
For example, the Model MHP-60- 
E22, of 60-ton capacity, when 
equipped with a 2-hp motor, has a 
ram speed of 10 ipm (inches per 
minute) at no load and 6 ipm at 
capacity. The Model HP-80-E55, 
of 80-ton capacity, equipped with 
a 5-hp motor, has a ram speed of 
25 ipm at no load and 15 ipm at 
full load. 


Circle Item 576 on inquiry card 


Face-Mill Grinder Employing Electrolytic Process 


The electrolytic grinding proc- 
ess has been applied to an auto- 
matic face-mill grinder recently 
announced by Oliver Instrument 
Co., Adrian, Mich. This combina- 
tion is said to produce substantial 
savings in diamond-wheel costs 
and cutter life, while improving 
work-piece finish due to the face 





radius and reduced grinding run- 
out on the face mill. It is also 
claimed that the electrolytic grind- 
ing process eliminates carbide-in- 
sert cracking and checking nor- 
mally experienced with conven- 
tional grinding methods. 

In a completely automatic cycle 
the machine grinds the lead angle, 


Oliver automatic face-mill grinder which employs electro- 
lytic process in grinding the lead angle, corner radius, face 
radius, dish, and soft-steel backing of face-mill teeth 
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corner radius, face radius, dish, 
and soft-steel backing of inserted 
teeth. Tooth shape is controlled by 
a simple cam arrangement. The 
machine cycle time on a given 
tooth averages twenty-nine sec- 
onds, producing an 8-micro-inch 
finish (approximately). 

Four machine sizes accommo- 
date face mills from 4 to 21 inches 
in diameter. The faceplate which 
holds the cutter indexes automati- 
cally and can be set for eight or 
more teeth. The machine operates 
hydraulically and utilizes a 300- 
ampere Anocut electrolytic unit or 
its equivalent. Machine setup time 
for various cutters takes approxi- 
mately five to ten minutes. 

Circle Item 577 on inquiry card 


Hydraulic Self-Contained 
Quill Type Unit 


A self-contained hydraulic unit 
of the quill type, incorporating 
standard hydraulic valves, pump, 
and switches for power and control 
of feeds, is being introduced by 
the Rehnberg-Jacobson Mfg. Co., 
Rockford, Ill. Push-button control 
starts the timing belt-driven spin- 
dle and variable-volume pump of 
this unit. Speeds are varied by 
changing the timing belts and 
sheaves. All control dogs are read- 
ily adjusted from the outside and 
there are no covers or plates to 
remove when making stroke ad- 
justments. The unit can be fur- 
nished as a single-spindle model, 
or the front flange can be used for 


Rehnberg-Jacobson hydraulic self-contained quill type unit 
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mounting on a multiple-spindle 
head. The spindle and ram are ar- 
ranged in direct line (coaxial) for 
maximum thrust efficiency. 

The unit can be mounted in any 
position and the motor can be lo- 
cated either on or off the unit. 
All oil passages are drilled and the 
cylinder bore is precisely honed. 
Valves are all sub-plate mounted 
and there are no outside pipe con- 
nections. The hydraulic feed valve 
is of the sensitive compensating 
type. No relief valve is required 
since the unit employs a variable- 
volume type of pump. 

The unit has a stroke range of 
0 to 8 inches and a thrust capacity 
of 3500 pounds at a hydraulic op- 
erating pressure of 750 psi. The 
feed rate is 0.2 inch to 40 ipm 
(inches per minute). Rapid ap- 
proach and return rate is 240 ipm. 
A 3-hp motor operating at 1800 
rpm is used for spindle speeds of 
600 to 2500 rpm; a 3-hp, 1200-rpm 
motor for spindle speeds of 250 to 
2500 rpm; and a 5-hp, 1800-rpm 
motor for speeds of 600 to 2500 
rpm. Drilling capacity in cast iron 
is 1 1/4 inches and 1 inch in steel. 

Circle Item 578 on inquiry card 


Ipsen Heat-Treating Unit 


A new automatic, high-vacuum, 
cold-wall type of furnace with a 
work space 10 inches in diameter 
by 14 inches deep, maximum op- 
erating pressure of 0.1 micron 
Hg, input of 25 kw, and maximum 
operating temperature of 2500 de- 


grees F. is announced by Ipsen 
Industries, Inc., Rockford, Ill. 
This versatile, vacuum heat-treat- 
ing unit with forced cooling is 
adaptable for high-teraperature 
copper or nickel brazing of stain- 
less-steel assemblies. Other appli- 
cations of this compact labo- 
ratory-size unit include: vacuum 
annealing, special tool-steel hard- 
ening, tempering, and drawing of 
refractory metals, reactive metals, 
and stainless and _special-alloy 
steels. 
Circle Item 579 on inquiry card 


Gleason Hypoid Gear- 
Testing Machine 


A variable-speed bevel and hy- 
poid gear-testing machine which 
can test gears up to 36 inches in 
diameter and of any shaft angle 
from 10 to 130 degrees has been 
brought out by the Gleason 
Works, Rochester, N. Y. Besides 
testing for location of tooth bear- 
ing area, this Gleason No. 138 hy- 
poid gear tester can check for 
quiet operation at any speed from 
200 to 2000 rpm and during ac- 
celeration and deceleration. 

The pair of gears to be tested is 
mounted in the machine with the 
proper backlash. The gears are 
then run together under a light 
brake load for a noise test at the 
various speeds. A marking com- 
pound, applied before the test, 
shows the tooth bearing areas 
after the gears are stopped. The 
operator can then place the bear- 


Heat-treating unit announced by Ipsen Industries, Inc. 


MACHINERY, February, 1960 





ing in the proper position and de- 
termine the corrections necessary 
in the gear-cutting equipment. 

The gears can also be run to- 
gether without backlash. In this 
“slow-roll” test, a light spring ten- 
sion holds the gears in metal-to- 
metal contact, and a dial indicator 
shows the composite error in run- 
out and tooth spacing. 

Design features include an 
automatic backlash mechanism 
which establishes the correct lash 
for each pair of gears regardless 
of the dimensional differences be- 
tween them. The high-precision 
spindle bearings are installed with 
an initial pre-load to eliminate de- 
flections. The pinion head is with- 
drawn to permit changing work. 

Circle Item 580 on inquiry card 


Hypoid gear-testing machine brought out by the Gleason Works 


Kingsbury Automatic Machine for Processing Aluminum 
Valve Bodies Used in Automatic Transmissions 


A multiple-unit automatic ma- 
chine which has the center column 
equipped for processing alumi- 
num valve bodies used in auto- 
matic transmissions has been built 
by the Kingsbury Machine Tool 
Corporation, Keene, N. H. Eight 
units with twenty-two spindles 
perform operations at a gross rate 


of 370 parts per hour to qualify 
them for an in-line machine. A 
60-inch index-table holds ten work 
fixtures equipped for power 
clamping and automatic unclamp- 
ing. A separate fixture at the 
operator's right holds the work 
for a separate milling operation. 

In both styles of fixtures the 


joint face of the valve body is 
down and is used for the locating 
surface. In the indexing fixtures 
rotative location is accomplished 
with a hole and a pocket arrange- 
ment. Double-ram plungers op- 
erate a cam that actuates two 
clamps to hold the work down. An 
air cylinder unclamps each of 
these fixtures. 

In the single fixture, accurate 
rotative location is assured by 


Machine built by Kingsbury Machine Tool Corporation for processing automatic-transmission part 





two reamed holes. The fixture has 
power operation and automatic 
ejection designed to save the op- 
erator’s time. An air cylinder with 
a long stroke clamps the work 
down in two places. An ejector 
lifts the work off the two locating 
pins so that it slides away from 
the machine. (Chute not shown.) 
All eight units are vertical. 
Three of them (one at the separate 
fixture) mill-faces with motorized 
spindles at 3500 or 7200 rpm. 
Five units operate on the holes 
with eight drills, two butt mills, 
four reamers, and five taps. 
Circle Item 581 on inquiry card 


Universal Dividing Head 


A 10-inch Model E universal 
dividing head is announced by the 
Nichols-Morris Corporation, White 
Plains, N. Y., as a companion to 
its present line of 6 1/2-inch Model 
A and 8-inch Model C precision 
dividing heads. The Model E is a 
trunnion type designed for heavy- 
duty applications. It has an index- 
ing accuracy of 1 minute in 360 
degrees, auxiliary swivel base (op- 
tional) providing 360-degree swiv- 
eling in the longitudinal plane, 
compound indexing as well as di- 


Nichols-Morris universal 
dividing head 


rect and crank indexing to provide 
a wider range of divisions, and 
2-inch riser blocks (optional) for 
headstock and tailstock. 

Provision is made for quick 
worm disengagement to permit di- 
rect indexing. Accessories avail- 
able include draw-in collet attach- 
ment for No. 5C collets up to 
1 1/16-inch capacity, chucks, and 
faceplates. 

Circle Item 582 on inquiry card 
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Davis & Thompson horizontal index machine for processing ball studs 


Horizontal Index Machine with Hopper Feed 


A Type HT six-station, horizon- 
tal index machine with hopper 
feed arranged to drill and cham- 
fer cotter-pin holes and mill 
screwdriver slots in a variety of 
sizes and types of ball studs is an- 
nounced by Davis & Thompson 
Co., Milwaukee, Wis. Two work- 
pieces are fed into a fixture at each 
indexing movement of the ma- 
chine. 

The sequence of operations 
performed automatically consists 


of: load at Station 1; countersink 
two pieces from both sides at Sta- 
tion 2; drill approximately half 
way through from both sides at 
Station 3; drill through both 
pieces from one side and mill 
screwdriver slot in end of piece at 
Station 4; probe to insure comple- 
tion of hole at Station 5; and auto- 
matically eject work at Station 6. 
Clamping is automatic at each 
work station. 


Circle Item 583 on inquiry card 


BarnesdriL Transfer Line Designed to Hone 
V-6 and V-12 Motor Blocks 


V-6 and V-12 motor blocks are 
automatically honed on a new 
honing transfer line, Fig. 1, de- 
signed by the Barnes Drill Co., 
Rockford, Ill. Vertical type honing 
machines, Fig. 2, are used with 
fixtures designed to tilt the V- 
shaped motor block so that the 
bore is in a vertical position for 
honing. One six-spindle machine 
is designed to hone two V-6 blocks 
at one time and a three-spindle 
machine hones the V-12 block. 
The two units do not operate si- 
multaneously. Immediate change- 
over from V-6 to V-12 honing 
takes place as production requires. 
Both units are equipped with air 
counterbalance for smooth action, 
and a safety interlock holds the 
head in position while the work 


indexes or stones are changed. 

BarnesdriL Plugmatic sizing 
maintains size consistency within 
0.0003 inch from bore to bore. The 
pneumatic hone-feed mechanism 
is equipped for rapid expansion, 
rapid collapse, and automatic 
compensation for stone wear. 
With stock removal of 0.002 to 
0.0035 inch, finish is held at 15 to 
25 micro-inches. Previous machin- 
ing consists of fine boring. 

The three-spindle machine for 
the V-12 block is designed to hone 
three bores, index to hone the next 
three bores, automatically rotate 
and hone three bores, and index 
to the original position to hone the 
last three bores. The six-spindle 
machine hones three bores in two 
V-6 blocks at one time, rotates, 


MACHINERY, February, 1960 





Fig. 1. Transfer type honing machine for V-6 and V-12 motor blocks 
designed by Barnes Drill Co. 


and hones the remaining three 
bores in each block. A roll fixture 
rotates the blocks to remove sur- 
plus coolant. 


Circle Item 584 on inquiry card 


Motorized Hardness Tester 


A hardness tester which auto- 
matically removes major testing 
loads from the work-piece has 
been announced by the Torsion 
Balance Co., Clifton, N. J. Known 
as the “Motorized Kentrall,” it 
eliminates much of the effect of 
operator technique. It also gives 
uniform test results and reduces 
operator fatigue. This instrument 
is available as a combination 
tester which provides for both 
regular and superficial Rockwell 
hardness testing in a single ma- 
chine. For those applications that 
do not require the additional 
range, the “Motorized Kentrall” is 
also available as a single-purpose 
tester for either regular or super- 
ficial testing. 


Circle Item 585 on inquiry card 


Fig. 2. Close-up of Barnesdril honing machine incorporated “Motorized Kentrall" hardness tester for regular 
in transfer line shown in Fig. 1 or superficial tests announced by Torsion Balance Co. 


MACHINERY, February, 1960 


171 





Landis “Size Finder” with Microfeed for Grinding 
Multiple-Diameter Work 


Significant savings in grinding 
costs are being made by grinding 
machines equipped with newly 
developed “Size Finders,” both 
products of the Landis Tool Co., 
Waynesboro, Pa. The Size Finder, 
an exclusive Landis development, 
is said to make substantial savings 


in setup and operating time when 
precision grinding shafts with two 
or more diameters of different 
sizes. This equipment is especially 
adapted for grinding small to 
medium-size lots of multiple-diam- 
eter shafts for machine tools, elec- 
tric motors, pumps, compressors, 


Fig. 1. Landis plain hydraulic grinding machine equipped with “Size Finder” 
visual sizing gage for multiple-diameter shaft grinding 


Fig. 2. Close-up of push-button control station with signal lights and 
direct-reading indicator of Landis “Size Finder" with Microfeed 


food machinery, construction ma- 
chinery, and similar equipment. 
A higher degree of accuracy in 
the concentricity between diam- 
eters is also said to be obtained 
when using this equipment than is 
possible where work-pieces are 
racked or rechucked between op- 
erations. 

The Size Finder is a direct-read- 
ing counter which is calibrated to 
the grinding-wheel-feed hand- 
wheel on new Landis grinders. 
Any diameter to be ground, within 
the range of the machine, can be 
dialed on the Size Finder by turn- 
ing the handwheel. This eliminates 
the need for counting graduations 
of the handwheel to set the grind- 
ing wheel head to a given posi- 
tion. The possibility of work 
spoilage is practically impossible 
since calculations by the operator 
are not needed. 

Landis Microfeed, the recently 
announced precision wheel feed 
developed to bring the work to 
its final or finished size, is used on 
Size Finder machines to auto- 
matically cancel all grinding-feed 
variables. The Microfeed advances 
the grinding wheel head in 50- 
millionths-inch increments after 
spark-out to finish size as indi- 
cated by the sizing gage. The op- 
eration is simple, even for semi- 
skilled operators. The grinding 
wheel is first calibrated to the 
Size Finder by dressing. Sizing 
gages are set for each diameter 
to be ground. From this point on, 
the operator turns the wheel-feed 
handwheel until the finish dimen- 
sion to be ground appears on the 
face of the Size Finder. The op- 
erator initiates the automatic 
grinding cycle and applies the 
preset sizing gage for the particu- 
lar diameter being ground. When 
the indicator shows that the finish 
size has been reached, the opera- 
tor retracts the wheel head, thus 
completing the cycle which is then 
repeated on the next work-piece. 

For diameters of shaft sections 
not covered by the width of the 
wheel, a series of overlapping 
plunge grinds is taken to bring the 
work to within a few tenths of the 
finish size. A final traverse pass, at 
finish size, then removes all over- 
lap lines and produces a straight, 
smooth finish. 

Circle Item 586 on inquiry card 
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Test stand for automotive transmissions announced by F. Jos. Lamb Co. 


Final Test Stand for Automotive Transmissions 


The F. Jos. Lamb Co., Detroit, 
Mich., has designed and built a 
final test stand for automobile 
transmissions that simulates the 
most severe conditions under 
which such transmissions will be 
used. The new unit checks all 
ranges at varying speeds and re- 
verse, with and without loads. 
Transmissions to be tested are 
manually rough-positioned in the 
test stand. Final positioning and 
clamping operations are _per- 
formed automatically. 

The unit operates from a cen- 
tral-transmission oil supply but 
can be arranged with an individ- 
ual oil reservoir. A variable di- 
rect-current reversible motor 
drives the transmission. Two out- 
put shafts simulate the rear axles. 
Either axle can be locked out to 
duplicate one-wheel spin or one- 
wheel overload. A liquid-cooled, 
electric-eddy-current brake is used 
to produce rear-axle load condi- 
tions. The complete test cycle, 
floor to floor, takes approximately 
six minutes. 

The test machine is controlled 
from the console that permits se- 
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lection of speed range. Tachom- 
eters indicate input and output 
speed. The speed differential 
shows power-transmission  effi- 
ciency under load and no-load 
conditions. Other gages show vac- 
uum and oil pressure. 


Circle Item 587 on inquiry card 


Vertical Drilling Machine 


A single-spindle, vertical drill- 
ing machine with a full range of 
automatic controls to handle the 
large variety of second-operation 
drilling, tapping, countersinking, 
facing, reaming, hollow milling, or 
threading operations on screw- 
machine parts, die castings, 
stampings, headed or plastic parts 
has just been announced by the 
Universal-Automatic Corporation, 
Schiller Park, Ill. The capacity of 
this unit includes 0.020- to 3/8- 
inch drilling in mild steel and up 
to 3/8-inch tapping and 1/2-inch 
threading. 

A 8/4-hp spindle motor and 
drive pulleys provide a speed 
range of from 500 to 10,000 
rpm. An adjustable spindle feed 


is obtained with compressed air 
through a 2 1/2-inch maximum 
stroke length by means of intake 
and exhaust metering screws for 
both top and bottom of the tan- 
dem piston-rod assemblies. This is 
supplemented by hydraulic con- 


Universal-Automatic drilling machine 
with automatic controls 
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trol adjustment for breakthrough 
or controlled feed operations on 
any portion of 2 inches of spindle 
travel. 

A dwell unit provides adjust- 
able pause at the top of the stroke 
when the unit is operated auto- 
matically. This permits time for 
manual loading or positioning, as 
desired. A bottom dwell control 
furnishes additional control for 
fine surface finishing and holds 
repeatable depth limits within 
0.0005 inch. 

An electrical circuit combining 
a solenoid-actuated valve and 
limit switch synchronizes spindle 
operation with any feasible clamp- 
ing, positioning, indexing, or es- 
capement mechanisms, and also 
allows manual control for setup 
or test runs. Infinitely variable 
cycle control ranges up to 500 
strokes per minute. The speed of 
operation is determined by the na- 
ture of the work being performed. 


Normal shop-line air pressure of 
80 to 100 pounds per square inch 
is reduced through built-in regu- 
lators to suit requirements. Less 
than 5 pounds air pressure per 
square inch will maintain spindle 
operation. 

The spindle unit is mounted on 
heavy, accurately ground double 
columns and the entire unit can 
be easily raised or lowered to de- 
sired height by means of a center 
screw adjustment. Distance from 
spindle nose to table work surface 
is from 0 to 24 inches. Clearance 
between center line of spindles 
and columns is 8 1/2 inches. The 
table work surface is 18 by 18 
inches. Simple chip and oil return 
trough are provided, An auxiliary 
surface wear plate is available, if 
desired. The base cabinet contains 
a removable coolant drawer and 
pump. The tank capacity is 6 gal- 
lons. 


Circle Item 588 on inquiry card 


Six-Station, Two-Way Trunnion Type Machine 
for Processing Flange Yokes 


With increased production rates 
made possible by processing two 
parts in each fixture, a Model 2- 
HWT-240 machine manufactured 
by the Morris Machine Tool Co., 


Cincinnati, Ohio, automatically 
drills, bores, and mills a pair of 
holes in 158 steel forgings per 
hour. This two-way, heavy-duty, 
revolving trunnion type machine 


utilizes a six-station automatic in- 
dex unit in conjunction with two 
opposing Morris 24-inch, way type 
hydraulic slide units. 

Use of the two-way horizontal 
design offers important advan- 
tages both in terms of machining 
efficiency and the large quantity 
of chips involved. The flange 
yokes for universal joints proc- 
essed on this machine have two 
bosses, opposed to one another, 
with holes 1.535 to 1.530 inches in 
diameter to be completed in each 
boss. The two-way operation is 
such that the drilling pressure on 
one side of the part is counter- 
acted by the drilling pressure on 
the other side. In this way, the 
part rather than the fixture ab- 
sorbs most of the force exerted by 
the drills. 

Although the loading of two 
parts at a time doubles output, 
it requires two heads, each with 
enough power to feed two 1-inch 
drills and two 1 7/16-inch core 
drills. The 24-inch slide units, 
mounted on 24-inch ways, have 
an ample thrust capacity of 14,700 
pounds. Each unit operates inde- 
pendently and at a constant feed, 
regardless of the respective con- 
ditions of the tools. Ten spindles 
are mounted in each head. 


Circle Item 589 on inquiry card 


Morris six-station, two-way trunnion type machine equipped to process automotive part 
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Kennametal Solid-Carbide 
Fluted Tools 


An extensive line of solid-car- 
bide fluted tools, including burrs, 
internal grinding tools, boring 
tools, reamers, drills, and routers, 
has been announced by Kenna- 
metal Inc., Latrobe, Pa. Burrs of 
forty-six shapes made in sizes up to 
1/2 inch in diameter are avail- 
able with six types of cutting 
surfaces. Internal grinding tools in- 
clude seventeen sizes up to 3/8 
inch in diameter. Boring tools are 
made in ten sizes from 0.090- to 
0.360-inch minimum hole diam- 
eter. Reamers with straight, right- 
and left-hand spiral flutes are 
within the size range of 1/16 to 
3/8 inch in diameter. Flat drills 
range from 3/32 to 1/2 inch in 
diameter. Drill and countersink 
combinations range from 1/8 to 
1/2 inch in diameter. Standard 
spiral drills are made in 1/64-inch 
steps from 1/16 to 1/2 inch in 
diameter, and in sixty wire-gage 
sizes. Routers include profiling 
single-flute series and two-flute 
straight router mills. 

Circle Item 590 on inquiry card 


Retractable Work Chute 
for Automatics 


A retractable work chute, de- 
signed to catch finished work- 
pieces as they are cut off on 2AB 
single-spindle bar automatics, has 
been developed by the Warner & 
Swasey Co., Cleveland, Ohio. 
Powered by the machine's stand- 
ard hydraulic system and operat- 
ing independently of the pentagon 
turret, this work chute transfers 
each completed piece to a bin or 
other receptacle. The chute auto- 
matically moves into position be- 
tween the 2AB cross-slides at the 
proper time to catch the cutoff 
part, then retracts to avoid any 
interference with subsequent ma- 
chine functions. 

The new chute is of particular 
value in the machining of work 
requiring close tolerances or high- 
quality surface finishes, since it 
prevents contact or impact be- 
tween the work-piece and the 
machine’s structure or operating 
elements following cutoff. Once in- 
stalled, its use is optional and no 
special setup is required for the 
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Warner & Swasey retractable work 
chute applied to automatic 


chute’s operation on a particular 
job. The retractable work chute 
also can be used for single-station 
operation, again moving into posi- 
tion automatically when the cut- 
off slide is actuated. 


Circle Item 591 on inquiry card 


Gear-Rolling Fixtures for 
Checking Internal Gears 


A line of Red Ring Model GRB 
gear-rolling fixtures that have been 
especially adapted to the checking 
of internal spur or helical gears 
is now available from National 
Broach & Machine Co., Detroit, 
Mich. The fixtures have a 27-inch 
long by 8 3/4-inch wide cast-iron 
base. The movable slide unit at 


the right carries the master-gear 
mounting and the indicator which 
shows center-distance variation 
resulting from any errors in the 
gear being checked. This slide is 
spring-loaded and travels on ball 
bearings. A hand lever at the front 
moves the slide in opposition to 
the spring loading to permit en- 
gagement of the master gear with 
the work gear. 

The gear to be checked is 
mounted on a fixed base at the 
left. These fixtures can be of dif- 
ferent designs as shown to enable 
the checking of gear-tooth accura- 
cies in relation to desired gear 
dimensions. When the internal 
gear is of such a design that the 
master gear cannot be entered 
from the bottom, the master gear 
is supported on an arm unit on a 
post as shown in the gages at the 
top and at the right in the illus- 
tration. 

The gage shown at the top of 
the illustration has two arms to 
enable the. checking of. both gear 
tooth runout and minor diameter 
runout with the same gage. One 
arm carries a master gear and the 
other, a relieved, flat gage unit. 

Zero settings for the gage indi- 
cator are made by using gage- 
blocks to set proper center dis- 
tance between master gear and 
work gear. The indicator finger 
engages a stop on a fixed arm 
mounted on the rear of the gage. 

Circle Item 592 on inquiry card 


Three Red Ring rolling fixtures for checking internal spur or helical gears 
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Fig. 1. Michigan Tool Co.'s grinder for spur, helical, and 
bevel-ring gears deburrs and chamfers the entire contour 
of both ends of teeth simultaneously 


Grinder Designed to Simultaneously Deburr 


and Chamfer Both Ends of Gear Teeth 


A twin-spindle, automatic, high- 
speed grinder designed to simul- 
taneously deburr and chamfer the 
entire contour (heel and toe) of 
both ends of the teeth on spur, 
helical, or bevel gears has been 
announced by Michigan Tool Co., 
Detroit, Mich. The grinder drives 
reinforced wheels at 17,000 rpm 
with standard air spindles. Spin- 
dles rotate in proper directions to 
prevent wheels from digging in. 
The standard machine will handle 
gears having outside diameters 
from 3 to 13 inches. Other models 
are available for gears up to 20 
inches OD. 

To operate this machine it is 
only necessary to start the wheel 
spindles, place the gear on the 
fixture, and press two buttons to 
start the machine cycle. Where 
necessary, air clamping is pro- 
vided. Many gears (see illustra- 
tion) do not require clamping. 
The fixture starts rotating and 
tilts upward. Grinding-wheel spin- 
dles lower to contact the work and 
deburring starts. The grinding 
wheels are protected by the head 


176 


during loading and offer no safety 
hazard. 

After a pre-set number of rota- 
tions of the gear, during which 
the grinding wheels rise and fall 
to follow the contour of the heel 
and toe, the spindles are raised, 
the fixture is lowered to the un- 
load position, and fixture rota- 
tion is stopped—all automatically. 
The number of rotations of the 
gear is determined by the depth 
of chamfer desired—the amount 
of material to be removed. The 
adjustable-cycle timer setting is 
determined by the number of 
rotations required and the pitch 
and size of the gear, and varies 
from twenty to sixty seconds per 
gear. Gear rotation speed is selec- 
tively adjustable, and counter- 
weights incorporated in the 
spindles are adjustable to vary 
grinding pressure on the work. 

All cylinders and wheel spindles 
are air-operated, with shop-air 
pressure regulated at the machine. 
Gear rotation is accomplished 
with a fractional-horsepower elec- 
tric motor. Grinding wheels from 


Fig. 2. In working position, with hood removed, grinding 
wheels of machine, Fig. 1, rise and fall to follow contour 
of heel and toe sections of bevel-gear teeth 


1.75 to 3.00 inches in diameter are 
used, depending on the size of 
gear. To equalize wear on both 
sides of wheels, they are inter- 
changed on the spindles after 
about four hours. The operator is 
shielded by a protective hood but 
can view the process through a 
window in this hood. An exhaust 
outlet for dust-collector hookup is 
incorporated in the hood. Wheel- 
spindles are fully adjustable 
to permit positioning grinding 
wheels for different gear sizes. 
Circle Item 593 on inquiry card 


Collector for Fume 
and Dust Control 


The Pangborn Corporation, Ha- 
gerstown, Md., has developed 
a dust collector specifically to 
solve air-pollution problems aris- 
ing from high-temperature fume 
and dust emissions. This Type 
“CO” cloth tube collector is de- 
signed for use with glass filter 
fabric, although it performs 
equally well with any type of fil- 
ter fabric. The use of glass per- 
mits efficient filtration at temper- 
atures as high as 550 degrees F. 
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where natural and synthetic fab- 
rics are unsuitable. 

Dust is collected on the inside 
surfaces of the filter tubes D, Fig. 
1, which are cleaned by the 
“Pressure-Jet” method. A simple 
pressure jet E inside each filter 
tube provides short blasts of 
higher pressure air as indicated in 
view at left, Fig. 2, alternating 
with a small amount of reverse 





SECTION *2 
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Fig. 1. Pangborn collector for fume 
and dust control 


air flow from the main fan. This 
partially collapses the tubes D as 
shown at the right in Figs. 1 and 
2, cleaning the filter surfaces and 
depositing the residue into stor- 














Fig. 2. Enlarged views of filter tubes 
(D) shown in Fig, 1 
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age hoppers B for easy disposal. 
The normal air flow is indicated 
by black arrows and the filtering 
reverse flow by outlined arrows. 

Intensity of the cleaning action 
may be regulated from a slight 
pulsation to the equivalent of me- 
chanical shaking. Maintenance 
and service costs are said to be 
greatly reduced because cleaning 
is achieved without the filter-tube 
wear caused by mechanical shak- 
ing devices. Since there are no in- 
ternal moving parts, stress and 
strain on casing and structural 
members are nonexistent. 

The completely automatic Type 
“CO” is controlled by an adjust- 
able electric program timer and is 
composed of multiple compart- 
ments, The new collector may be 
adapted to virtually any applica- 
tion, and is particularly effective in 
such problem areas as high-tem- 
perature drying, foundry cupolas, 
metallurgical furnaces, carbon- 
black recovery, and cement kilns. 


Circle Item 594 on inquiry card 


Tychoway Recirculating 
Roller Bearing 


Recirculating roller bearing now 
being manufactured by Scully- 
Jones & Co., Chicago, Ill. This 
Tychoway bearing is now being 
used to help control friction to 
exacting limits on Kearney & 
Trecker’s Milwaukee-Matic numer- 
ically controlled, multiple-purpose 
machine tool. Its precision rollers 
circulate through channels within 
the bearing case. An integral bear- 
ing race provides one rolling sur- 
face while the hardened and 
ground machine way serves as the 
other race. All working parts are 
through-hardened 52100 bearing 
steel with a calculated life of 
thirty years based on two-shift op- 
eration. The cutaway view of the 
new antifriction way bearing shows 
return channel, flat race, and recir- 
culating rollers. Static load capac- 
ity of this bearing is 4250 pounds. 
By placing approximately a third 
of the full column weight (10,000 
pounds) of Kearney & Trecker’s 
Milwaukee-Matic on four Tycho- 
way bearings, starting and running 
friction has been equalized, and 
any tendency toward fish-tailing 
eliminated and power require- 
ments reduced. The new way 
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bearing system also permits the 
machine to repeat positioning accu- 
racy to 0.0001 inch. Eight Tycho- 
way bearings are used in V-way in 
the head where positive pre-load- 
ing with Belleville springs elimi- 
nates the need for upper and lower 
parallelism. Bearings perform the 
dual function of reducing friction 
and guiding the head, easily main- 
taining alignment accuracy of plus 
or minus 0.0002 inch. 


Circle Item 595 on inquiry card 


Improved Surface-Grinding 
Machine 


A redesigned Footburt-Ham- 
mond No. 2 surface grinder has 
been announced by the Foot-Burt 
Co., Cleveland, Ohio. This preci- 
sion hand-fed toolroom machine 
has been developed specifically for 
fine grinding where accuracy and 
finish are all important. Improve- 
ments include moving the push- 
button station from the column 
to the front side of the base where 


Footburt-Hammond surface grinder 
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the operator can use it without 
reaching over the table. The un- 
usual double-dovetail design of 
the spindle carrier is said to give 
the machine a high degree of 
accuracy. Both dovetails are 
equipped with adjustable gibs to 
retain accuracy between the car- 
rier and the column. 

The spindle is direct-motor- 
driven and is mounted on preci- 
sion pre-loaded ball bearings. The 
spindle assembly with the motor 
is mounted in the spindle carrier 
as a unit. An Ex-Cell-O spindle 
assembly is furnished as standard 
but other makes are available. 


Total vertical spindle adjustment 
is 10 3/4 inches and maximum 
wheel size is 7 inches by 1/2 inch. 

The table has a working surface 
of 6 by 18 inches, an in-and-out 
movement of 6 1/2 inches, and a 
longitudinal travel of 18 inches. 
It is operated by a unique roller- 
chain drive. The chain is anchored 
to the table at each end and passes 
over two idlers and around a 
sprocket on the handwheel. This 
drive is said to provide a smooth 
table travel that eliminates grind- 
ing patterns frequently seen when 
ordinary drives are used. 

Circle Item 596 on inquiry card 


Niagara Redesigned and Enlarged Press-Brake Line 


Series N press brakes embodying 
new design fee*ures and the ex- 
pansion of its line of press brakes 
to cover a capacity range of 90 
through 1500 tons have been an- 
nounced by Niagara Machine & 


Tool Works, Buffalo, N. Y. Over- 
all bed and ram lengths range from 
6 to 24 feet, while bending capaci- 
ties are for 12-gage to l-inch mild 
steel. Outstanding among the de- 
sign changes are: choice of power 


Series N press brake of redesigned line announced 
by Niagara Machine & Tool Works 


or manual clutch, brake, and 
treadle; two-speed transmission; 
rocker type end-guide bearings for 
precise, endwise alignment, even 
when the ram is tilted for taper 
work; and wide choice of special 
features and arrangements to meet 
individual conditions. 

Streamlined in appearance, con- 
struction is of one-piece welded 
steel except in the larger sizes 
where the deep bed, extending be- 
low the floor, is removable. Both 
frame and bed are designed for ut- 
most rigidity and longer die life. A 
box type crown encloses connec- 
tions and places them closer to- 
gether for a stiffer ram. The latter, 
of extra-heavy rolled-steel plate, 
gives maximum support to dies. 

Additional features include: lam- 
inated nonmetallic ways for accu- 
rate alignment and long service; 
convenient power ram adjustment; 
double-end twin drive with double- 
reduction gearing; centralized pres- 
sure type lubrication; conveniently 
located push-button controls; and 
broad selection of gages. 

Circle Item 597 on inquiry card 


Starrett Disc and Blade 


Type Micrometers 


The L. S. Starrett Co., Athol, 
Mass., has recently added two 
types of micrometers to its line of 
precision measuring equipment. 
The No. 256 series disc type mi- 
crometer, Fig. 1, is designed to 
measure the thickness of closely 
spaced sections. It can be used 
where clearances are as limited as 
0.015 inch. The thin, tapered anvil 
and spindle discs are both 1/2 inch 
in diameter and 1/16 inch thick at 
the center but only 0.015 inch thick 
at the outer edges. The thin, ta- 
pered anvil and spindle discs can 
be inserted into narrow grooves, 
slots, or recesses; between project- 
ing ribs, lands, or fins; between 
steps on forming tools; or between 
gear teeth for measuring chordal 
thicknesses. This disc type mi- 
crometer is available in 0 to 1 inch 
size with graduations in thou- 
sandths of an inch. It can be fur- 
nished with or without lock-nut or 
ratchet stop. 

The blade type micrometer, Fig. 
2 (Starrett No. 486 series), is de- 
signed to facilitate measuring 
depths of narrow grooves, slots, 
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Fig. 1. Starrett disc type micrometer 


Fig. 2. Blade type micrometer made 
by the L. S. Starrett Co. 


keyways, or recesses or for measur- 
ing diameters between lands, fins, 
or ridges such as on circular form- 
ing tools. The blade type anvil and 
spindle is only 0.030 inch thick and 
will measure depths up to 5/16 
inch. The spindle is nonrotating 
and will not turn in a slot or roll 
off a narrow shoulder. This type 
micrometer is available in five size 
ranges: 0 to 1 inch, 1 to 2 inches, 
1 1/2 to 2 1/2 inches, 2 1/2 to 
3 1/2 inches, and 3 1/2 to 4 1/2 
inches. All are graduated to read 
in thousandths of an inch with 
every thousandth numbered for 
quick reading. A convenient 
“speeder” on the end of the thim- 
ble permits its rapid turning for 
fast setting and measuring. 
Circle Item 598 on inquiry card 


Demill Compound Angle Setup Gage 


A compound angle setup tool or 
gage which can be easily set to the 
required angles as they are read 
from the blueprint by the operator 
has been placed on the market by 
the Demill Co., Cleveland, Ohio. 
This gage can be used in conjunc- 
tion with any work-holding device. 
It eliminates mathematical errors, 
since computations are eliminated 
and all angular settings are tabu- 
lated in one-minute increments. 

The gage is simply based on the 
XYZ coordinate system used in 
drafting practice. Angles shown on 
blueprints appear in the XZ plane 
(front elevation) and YZ plane (side 
elevation). These angles are set di- 
rectly on the gage with precision 


gage-blocks, and the indicator rod, 
riding on a fixed hemispherical sur- 
face, is moved automatically to the 
proper compound angle. The sur- 
face to be machined can be 
brought into position by indicating 
the rod. Another unique feature of 
the gage is that it can be used to 
locate a bore or hole in the proper 
position and at the proper angle on 
the work-piece. 

The gage not only saves time by 
eliminating calculations, but it is 
also versatile, since it can be used 
with milling machines, surface 
grinders, jig borers, boring mills, 
and for inspection purposes. It can 
also be used as a visual aid for 
product and equipment design. 


Compound angle setup gage placed on the market by the Demill Co. 
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The base is 3 by 3 1/8 inches 
with an over-all height of 53/4 
inches. Settings for angles up to 
45 degrees may be made simul- 
taneously in both planes. The gage 
is made in two grades—the tool- 
room precision model which is ac- 
curate to 3 minutes at the maxi- 
mum angle, and the inspection 
precision model accurate to 1 min- 
ute at the maximum angle. 

Circle Item 599 on inquiry card 


Wrench for Small 
Assembly Work 


“Touch ’n Hold” finger-tip wrench 
introduced by Beaver Tool Co., 
Huntington Station, N. Y., that en- 
ables the user to reach into snug, 
narrow, remote, or hidden working 
areas and hold a nut or bolt in a 
true fixed position for assembly or 
disassembly. It is worn like a ring 
on the finger without restricting 
the free motion of the hands or 


fingers. It is adjustable to fit dif- 
ferent-size fingers and is supplied 
in the most popular hexagonal- 
head nut sizes. 

Circle Item 600 on inquiry card 


Liquid-Oxygen Manifold Has 
Automatic Change-Over 


Liquid-oxygen cylinders can be 
furnished with a manifold intro- 
duced by the Linde Co., a division 
of Union Carbide Corporation, 
New York City. Used with four 
Linde LC-3 liquid-oxygen cylin- 
ders, the Oxweld M-40 manifold 
provides an uninterrupted supply 
of 12,000 cubic feet of oxygen. 
More than forty-eight conven- 
tional high-pressure cylinders 
would be needed to supply the 
same amount of oxygen. The new 
unit occupies only a fraction of the 
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space required for an equivalent 
high-pressure cylinder supply. 

Designed for industrial or hos- 
pital use, the new manifold is ex- 
pected to find widespread appli- 
cations as a replacement for many 
existing systems of high-pressure 
cylinder oxygen supply. Auto- 
matic change-over from one bank 
to another is an important feature. 
As the supply in one cylinder bank 
is depleted, the manifold auto- 
matically continues to supply oxy- 
gen from the other, thus provid- 
ing a continuous, uninterrupted 
supply. Standard models are 
available for use with four or two 
Linde LC-3 cylinders arranged in 
two banks. 


Circle Item 601 on inquiry card 


Skip Punching Device 


for Presses 


A device that automatically 
programs a repetitive pattern of 
skipped and punched strokes in 
power-press operation has been 
developed by the Emhart Mfg. 
Co.’s Hudson Division, Hudson, 
N. Y. 


Skip punching device developed by Emhart Mfg. Co., 
shown built into press slide 
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The skip punching device was 
originally designed to control the 
slotting of motor laminations by 
notching machines according to a 
specified pattern of slots and 
spaces. It has now been success- 
fully adapted for use on inclinable 
power presses where the work 
involves a repetitive pattern of 
punching and skipped strokes. 

Although the unit becomes an 
integral part of the press when the 
control counter is set, the skip 
punching device can be disen- 
gaged and the press operated in 
the conventional manner by sim- 
ply not setting the counter. The 
illustration shows the device built 
into the press slide for program- 
ming the punching of perforation 
patterns in muffler-tube blanks. 
The perforating die is shown in 
the up position for skip stroke. 

Circle Item 602 on inquiry card 


Hartex ““Tangent-arc”’ 


Profile Grinder 


The Hartex Division, Union 
Twist Drill Co., Athol, Mass., has 


announced the Hartex No. 3 “Tan- 
gent-arc” profile grinder. This 
machine is adapted for sharpening 
cutting tools having radii in the 
cutting surface and for grind- 
ing clearances on profile type, 
straight, or angular cutters. It was 
originally designed, developed, 
and used by the company for the 
manufacture of high grade cut- 
ting tools. 

Composed of a reciprocating 
horizontal wheel-head and a re- 
volving work-head, this grinder 
can accommodate arbor type cut- 
ters up to 10 inches in diameter, 
and taper-shank mills up to 12 
inches in over-all length. Two 
cross-slides on the wheel-head and 
three slides on the work-head pro- 
vide complete adjustment. The 
wheel-head reciprocates on preci- 
sion ball slides. The work-head 
revolves on pre-loaded taper roller 
bearings and is provided with 
adjustable stops. Unobstructed vis- 
ibility of working area and finger- 
tip controls assure higher produc- 
tion and serve to lessen operator 
fatigue. 


Circle Item 603 on inquiry card 


“Tangent-arc” profile grinder from Hartex Division, 


Union Twist Drill Co. 
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Fractional-Horsepower 
Gear Motors 


The General Electric Co., Sche- 
nectady, N. Y., has added to its 
line of alternating-current, frac- 
tional-horsepower gear motors 
lightweight models in ratings from 
1/8 to 3/4 hp. These new models 
are right-angle and integral type 
designs with output speeds rang- 
ing from 197 down to 6 rpm, and 
780 to 13.5 rpm, respectively. 

General Electric Co.’s Gear Mo- 
tor and Transmission Components 
Department, Paterson, N. J., has 


G-E fractional-horsepower gear motor 
with offset shaft 


also announced a new fractional- 
horsepower motor-mounted brake. 
Rated at 3 pound-feet of torque, 
this brake is approximately 30 per 
cent lower in price than the previ- 
ous design. The principal applica- 
tions of this line are in the mate- 
rials-handling, machine-tool, and 
food-machinery industries. 
Circle Item 604 on inquiry card 


Stationary model Tru-Thread tapper brought out by the Gardner-Denver Co. 


Tru-Thread Tappers 


Automatic high-precision tap- 
ping without tearing or stripping 
of threads or tap breakage is said 
to be achieved by two new tap- 
pers having “controlled pitch” 
lead-screw feeds, brought out by 
the Gardner-Denver Co., Quincy, 
Ill. These tappers are designed for 
either portable or stationary ap- 
plications. Models 93B-00 and 


93B-5 find use in production man- 
ufacturing, airframe manufactur- 
ing, and construction work. The 
two sizes available cover the range 
of hole sizes from No. 2 to 1 inch 
in diameter, with a variety of 
speeds. The stroke is adjustable 
from a maximum of 1 1/2 inches 
for the 93B-00 and 3 inches for 
the 93B-5 to only 3/16 inch. 


Circle Item 605 on inquiry card 


Giant-Size, Hot-Chamber Die-Casting Machine 


A hot-chamber die-casting ma- 
chine built by the Cleveland 
Automatic Machine Co., Cincin- 
nati, Ohio, and recently shipped 
to the Showa Die Cast Co., in 
Tokyo, Japan, is believed to be the 
largest of its type ever exported 
from the United States. Weigh- 
ing approximately 57,000 pounds, 
it has a rated capacity of 850 tons 
but strain-gage testing revealed 
that it has a locking pressure as 
high as 950 tons, It is capable of 
making castings from molten zinc 
up to 30 inches by 40 inches in 


size, weighing 47 1/2 pounds, in 
one shot. 

The platens are 54 inches wide 
by 55 inches high and 9 1/2 inches 
thick. They are machined from 
solid steel plate. The four tie-bars 
are 7 inches in diameter, and are 
supplied with indicator rods and 
dial indicators that provide quick, 
accurate adjustment of the tie-bar 
nuts to obtain even distribution of 
the locking-pressure load on all 
four bars. The machine is 8 1/4 
by 24 1/2 feet by 10 feet high. 

Circle Item 606 on inquiry card 


Hot-chamber die-casting machine built by the Cleveland Automatic Machine Co. 
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Bench model turret drill made by Burgmaster Corporation 
with improved tapper head made by Tapmatic Corporation 


Burgmaster Turret Drill with Improved Tapping Head 


Through the use of an improved 
tapping head, the tapping capacity 
of the bench model turret drill 
made by the Burgmaster Corpora- 
tion, Gardena, Calif., has been in- 
creased from No. 0 to No. 6 to the 
full range between No. 00 and No. 
10-24 taps. This machine, with 1/4- 
inch drilling capacity in steel, is a 
sensitive, six-spindle, power-in- 
dexed turret drill which is used to 
drill, ream, tap, counterbore, 
countersink, and spot-face. 

The improved Burgmaster 
“Model 3000” is manufactured by 
the Tapmatic Corporation for the 
Burgmaster Corporation. This tap- 
ping head features an axial-float- 
ing-drive spindle and supersensi- 
tive spring-loaded ball clutch 
which eliminates many of the 
human and mechanical problems 
associated with conventional tap- 
ping equipment. No friction 
clutches, planetary gears, or lead- 
screws are used in its design. 

Tap breakage is said to be vir- 
tually eliminated and consistently 
perfect threads produced with this 
equipment even by operators of 
minimum skill. Necessary driving 
torque is quickly and simply ad- 
justed prior to the actual tapping 
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operation and cannot be changed 
by the operator while tapping. Re- 
versing torque is automatically in- 
creased or decreased when driving- 
torque adjustments are made. The 
tap stops instantly when it be- 
comes dull, loaded, or bottoms in 
blind-hole tapping. 


Circle Item 607 on inquiry card 


Induction-Heating 


Equipment 


Lepel High Frequency Labora- 
tories, Woodside, N. Y., have de- 
veloped a capacity device designed 
to provide for the most efficient 
energy transfer, when connected 
between a high-frequency gener- 
ator and a low-impedance work 
coil. Details of this unit are shown 
in the inset. This Lepel “CT 
Matching Unit” is modular de- 
signed, has a heavy copper ter- 
minal of low impedance and a high 
current-carrying capacity. It is de- 
signed for attachment to either the 
induction-heating coil directly or 
to coaxial leads. Each section of 
this unit is rated at 100 kva in the 
frequency range of 100 to 750 kc 
per second. These units are avail- 
able in 1, 2, 4, 6, and 8 sections, 


Lepel “CT Matching Unit" of modular design developed for 
efficient energy transfer between generator and work coil 


rated at 100, 200, 400, 600, and 
800 kva, respectively. Combina- 
tions of parallel and series connec- 
tions between the individual sec- 
tions provide several ranges of 
impedance, permitting efficient 
matching to even the smallest in- 
duction-heating coils. 

The illustration shows the CT 
unit employed with coaxial leads 
for transmission into a bell jar. This 
arrangement permits operation at 
the lowest voltage consistent with 
the power demand and frequency 
of operation. Use of this unit with 
coaxial leads also allows place- 
ment of the induction-heating coil 
and work at remote distances from 
the generator. 


Circle Item 608 on inquiry card 


Kaydon Thin-Shell Needle 
Bearings 

An expanded line of thin-shell 
needle bearings is now available 
from the Kaydon Engineering 
Corporation, Muskegon, Mich. It 
includes fourteen sizes of “off- 
the-shelf” needle bearings in bore 
sizes ranging from 3/8 to 1 3/8 
inches. An outstanding feature of 
these bearings is the use of spher- 
ical-end needle rollers, vast num- 

(Continued on page 188) 
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ALLEN-BRADLEY 


REVERSING 
DRUM 
SWITCHES 








... Styled to match the most 
modern production machines! 


Inside and out—this Allen-Bradley drum switch 
is all new. Its trim, modern lines and attractive 
die-cast aluminum handle will give your 

production machines “‘up-to-the-minute’”’ styling. 


But there is more than beauty to this new 
switch. The rugged switch mechanism is a self- 
contained unit—independent of the enclosure. 
Misalignment and binding cannot occur. The base 
mounts directly on machine surfaces— without 
using spacers. And with the wrap-around cover 
removed, terminal screws are exposed for fast 
wiring—from the front. Changeover from 
momentary to maintained contact operation can 
be made in seconds. Investigate this new 
“‘leader’’ in its field. Send for Publication 6091. 


ALLEN-BRADLEY 


° Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. 
Quality Motor Control “Th canada: Allen-Bradley Canada Ltd, Galt, Ont. 


3-60-R 





BULLETIN 709 
STARTERS 


ALLEN-BRADLEY are made in 9 sizes 


from Size 0 (at left) 
up to Size 8. 


Solenoid Starters give 


MORE MILLIONS 
OF TROUBLE FREE 
OPERATIONS 


.».and for good reasons 





e ONE MOVING PART 


~ 
With this simple solenoid design, there’s 
virtually nothing to go wrong —all trouble- ts 
causing bearings, pivots, and flexible jumpers | 
have been eliminated. \ 

\ 

\ 65 


e DOUBLE BREAK, SILVER ALLOY CONTACTS 


Allen-Bradley silver alloy contacts never 
require maintenance. They are always 

in perfect operating condition ... and remain 
so until completely worn away. 








e SIMPLE UP-AND-DOWN MOTION 


The virtually frictionless, straight line 
vertical motion provides uniform contact 
pressure at all times—and assures con- 
sistent, rapid operation of the contactor. 


e RELIABLE OVERLOAD PROTECTION 


All A-B starters are equipped with two 
permanently accurate and reliable overload 
relays that protect motors against ‘“‘burnouts.”’ 
Three overload relays can be furnished. 


QUALITY 
MOTOR 
CONTROL 


ALLEN -BRADLEY 


MEMBER OF NEMA 


Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. 
In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 





MACHINERY'S DATA SHEET 


AMERICAN STANDARD CUT AND GROUND THREAD TAPS—5 





Regular Hand Taps 


Carbon Steel—Cut Thread 
High-Speed Steel—Ground Thread 






































BOT TOMING 


Table | General Dimensions 





Dimensions 
. Threads per Inch 
Diam- 
eter of ber of Length Length | Length [Diameter Size 
Tap f 





Num- 





Carbon Steel High-Speed Steel Flutes | Overall “A of of of 


Shank |Square 
Nc | NF Nc INF 
unc | unF | NS | unc June Cc D E 











0.141 | 0.110 
0.141 | 0.110 
0.141 | 0.110 
0.168 | 0.131 
0.194 | 0.152 























0.220 | 0.165 
0.255 | 0.191 
0.318 | 0.238 
0.381 | 0.286 








0.323 | 0,242 
0.367 | 0.275 
0.429 | 0.322 
0.480 | 0.360 
0.542 | 0.406 











11,16 | 


— ee 


0.590 | 0.442 
0.697 | 0.523 
0.800 | 0.600 
0.896 | 0.672 
1.021 | 0.766 





NNN bh 











N 





1.108 | 0.831 
1.233 | 0.925 
1.430 | 1.072 


1.644 | 1.233 
A. 4. 
All dimensions are given in inches. 
*NF - UNF thread taps have six flutes in these sizes 


| NEF—UNEF 


| 

| 

| 
ee 











“s™N 
w 








d irom American Standard ‘Taps—Cut aud 


Extracte Ground Threads (ASA 6B5.4-1959), the permission of the publisher, 
the American Society of ‘Mechanical Engineers, 29 W. 39th St., New York 18, N. Y 
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MACHINERY’S DATA SHEET 





AMERICAN STANDARD CUT AND GROUND THREAD TAPS—6 
Regular Hand Taps 
Carben Steel—Cut Thread 
High-Speed Steel—Cut Thread and Ground Thread 


Tolerances 





Tolerance 


Cut Ground 
Thread | Thread 





Element Range Direction 





tol incl. Plus or Minus 
Seager Greeny < 4) 1% to2_ incl. | Plus or Minus 


1% to "incl. | Plus or Minus 

% to % incl. | Plus or Minus 
Length of Thread (B) % tol % incl. Plus or Minus 
1 % to2 incl, Plus or Minus 


14, to incl. | Plus or Minus 


Length of Square (C) 1 % to incl. Plus or Minus 


14, to incl, Minus 0.0015 
%to % incl. Minus 0.0015 
Diameter of Shank (D) lf to incl, Minus 0.002 
1 % to incl. Minus 0,002 
1 % to incl, Minus 


4, to incl, Minus 0.004 
Size of Square (E) %,tol — inel. Minus 0.006 


1 % to2 incl, Minus 0.008 


























All dimensions are given in inches, 


These taps are furnished in taper, plug, or bottoming style, except that ground thread 
taps: 


1/4 to 1/2" diameter inclusive in L1 limit 
1/4 to 3/8" diameter inclusive in H4 limit 
1/4 to 1" diameter inclusive in HS & H6 limits 
are standard in plug and bottoming style only. 
High Speed Steel Cut Thread taps are standard in sizes 1/4 to 1" inclusive. 


Cut thread tap sizes smaller than 11/32" have external center on thread end; sizes 
11/32" and larger have internal center in thread end. 


All ground thread taps 1/4" and larger have internal center in thread end. 
Machine Screw taps are recommended for sizes under 1/4". 


Eccentricity Tolerances of Tap Elements 
When Tested on Dead Centers 





nenge Cut Thread Ground Thread 





er a Sizes are Inclusive 





Hand ‘ Eccen- tiv.* Eccen- 


t.i.v.* 
oe Screw Pipe tricity tricity 





Square + " 14%.-%" | 0.0030 | 0.0060 | 0,0030 | 0.0060 
(at central point) iy 4 ¥%, -4" | 0.0040 | 0.0080 | 0.0040 | 0.0080 


Shank | bhi 1 4s" 0.0030 | 0.0060 | 0.0005 | 0.0010 
: | 4%. 4" |% -4" | 0.0040 | 0.0080 | 0.0008 | 0.0016 


| -5/." ly wv 
Major Diameter Dg As As 0.0025 | 0.0050 | 0.0005 | 0.0010 


(,- 4" |%-4" | 0.0040 | 0.0080 | 0.0008 | 0.0016 
Pitch Diameter #0-%e" |e" 0.0025 | 0.0050 | 0.0005 |0.0010 
(at first full hed.) “%,- 4" |% -4" | 0.0040 | 0.0080 | 0.0008 | 0.0016 


“ O-%" |*46-% "| 0.0020 | 0.0040 | 0.0010 |0.0020 
7 
| 42> 4"_ 1% ~ 4"| 0.0030 | 0.0060 | 0.0015 |0.0030 
* t.i.v. = total indicator variation. Figures are given for both eccentricity and 
total indicator variation to avoid misunderstanding. 
** Chamfer should preferably be inspected by light projection to avoid errors due 
to indicator contact points dropping into the thread groove. 


Extracted from American Standard Tape—Cut and Ground Threads ASA BE 4-190). - 
Peers ae the publisher. the American Society of Mechanical Engineers, 20 
ew 
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WEAR RESISTANT 


THOMSON 


AVOID the HIGH COST 
and difficulty of fabricating 
long, hard & straight 
parts by 
conventional 


methods! 





SHAFTS, ROLLS, GUIDE RODS and other long-round parts 
ELIMINATE WEAR and REDUCE COST 






60 Case is the resul 
of over 1 gpa Po ap eS ADVANTAGES 
mental work and production experi- of 60 Case 


ence with hardened and ground shafts 


which are a requirement for BALL BUSHINGS, 
the Linear Ball Bearing manufactured by ° COST REDUCTION * GROUND FINISH 
Thomson Industries, Inc. e HARD BEARING SURFACE © STRAIGHT PARTS 
The special techniques and equipment that have been © NICK-& DENT-PROOF » DELIVERY FROM STOCK 
developed enable high production rates and low han- © ACCURATE DIAMETERS e ADDED STRENGTH 
dling costs. This permits big savings over conventional e UNIFORM HIGH QUALITY 
methods which are plagued with erratic warpage, straight- 


ening and resultant grinding problems. Finished 60 Case TYPICAL 60 Case PARTS 


parts frequently cost less than the scrap losses that result 
from conventional methods. GUIDE RODS * SHAFTING © ROLLS * TRAVERSE RAI 
60 Case material has a surface hardness close to 60 on the PISTON RODS © ARBORS ¢ LEADER PINS ¢ TIE RO 
Rockwell C scale which is essential to resist wear. KING PINS ¢ AXLES « CONTROL RODS ¢ GUIDE PO 
Long lengths of material ranging in diameter from “4” MANDRELS ¢ BEARING ROLLERS ¢ SPINDLES 
to 4” are stocked to enable prompt shipment of 60 Case 


parts, with or without special machining. Write for 
literature and name of your local representative. THOMSON INDUSTRIES 


ds call collect . Inc. 
a alleen ween .. Dept. C-9. Manhasset, New York 














PARTS HARDENED to 60C.. 
increase life...reduce cost! 














bers of which have been used for 
automotive transmissions and uni- 
versal joints. 

Spherical-end needle rollers are 
said to permit these thin-shell 
bearings to have up to 90 per cent 
greater capacity and up to 6.85 
times longer life than comparable 
bearings with conical-end rollers. 
This greatly increased capacity 
allows the use of smaller bearings 
for a given load requirement. 

Bearings now available range 
from 9/16 inch to 1 11/16 inches 
in outside diameter, and from 1/4 
inch to 1 1/8 inches in width. All 
sizes exceed requirements for op- 
eration at speeds up to 6000 rpm. 
Rollers are made of high-carbon, 
chromium alloy steel with a mini- 
mum hardness of Rockwell C 60. 
Shells are made of electric-furnace 
bearing steel. 


Circle Item 609 on inquiry card 


Power Straightener 
for Coiled Stock 


Coiled material up to 16 inches 
in width and up to a maximum 
thickness of 1/4 inch (cold-rolled 
steel, hot-rolled steel, brass, cop- 
per, and aluminum) can be han- 
dled on the Model No. PDS-16H 
power straightener announced by 
U. S. Tool Co., Inc., Ampere, N. J. 
This unit is designed for the re- 
moval of coil set from material in 
coil form and is usually used in 


Power-driven coiled-stock straightener announced by 


U. S. Tool Co., Inc. 


conjunction with automatic feed- 
ing equipment for advancing the 
material into punch presses, press 
brakes, or other fabricating equip- 
ment. 

The straightener is arranged 
with a pair of power-driven take-in 
rolls and six straightening rolls. 
The rollers are 4 inches in diame- 
ter and spaced 6 inches on centers. 
The upper three rollers are indi- 
vidually adjustable and the lower 
three are power-driven. There is 
also a pair of power-driven take- 
out rolls. A quick release is pro- 
vided for take-in and take-out 
rolls, All rolls are hardened and 
ground, mounted in bronze bear- 
ings and driven by means of hard- 
ened gears. 

The unit has loop control with 
an electric clutch, casters for port- 
ability, and a 5-hp variable-speed 
drive unit with outputs from 10 to 
50 feet per minute. 


Circle Item 610 on inquiry card 


Measuring Instrument 


for Lathe 


An instrument called the “Dist- 
ometer” (Model 555 B-245), de- 
signed to provide the lathe opera- 
tor with a fast, convenient, 
reliable means of spotting tool 
positions and directly measuring 
longitudinal cutting distances, has 
been announced by the Federal 
Products Corporation, Providence, 


R. I. With this instrument the 
operator has a constant guide 
which operates over the full travel 
of the lathe carriage, can be ref- 
erenced instantly at any point in 
the travel with push-button zero- 
ing, and can measure movement 
continuously to any other point. 

Dial graduations are in incre- 
ments of 0,002 inch and the range 
per revolution of the pointer is 
0.500 inch. A revolution counter is 
divided into ten segments, each of 
which represents one complete 
revolution of the large hand. 
There is no need for the operator 
to hold scales, adjust dials, or take 
time out to check work or tool set- 
tings against gage-blocks. The 
Distometer is mounted on the 
lathe carriage so that it travels 
with the tool. It is actuated by its 
movement along a stationary tape 
mounted rigidly to the lathe bed 
and is equally effective whether 
cutting shoulders, grooves, or 
bores. 

In on-the-job tests, the use of 
the Distometer is said to have ac- 
tually increased lathe production 
more than 27 per cent and been 
responsible for an increase in 
output of better than two to one. 
Indexing time, which included 
manual return of the tool and ad- 
justment for depth of cut as well 
as actual measurement of length, 
was also materially reduced. 

Circle Item 611 on inquiry card 
(This section continued on page 190) 


Lathe equipped with ‘Distometer’’ measuring instrument 
announced by Federal Products Corporation 
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A SIMPLE 

ce 
MATTER OF 
SELECTION 


. INVERTED SPOT 
COUNTERBORE SETS FACERS 





COUNTERBORES— or 
e 


COUNTER SINKS, 
HOLDERS, PILOTS 





INSERTED 
BLADE 
FACE MILLS 





GROUND MULTIPLE GROUND AND UNGROUND 
THREAD MILLING CUTTERS FORM-RELIEVED CUTTERS 





DGS | eg 


SINGLE-POINT MULTIPLE STEP 
CARBIDE TIPPED TOOLS BORE REAMERS 





CARBIDE 
TIPPED 
CYLINDER DOVETAIL 


BORING CUTTERS FORM TOOLS | 
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TIPPED BROACH SECTIONS SHELL TYPE BROACHES 








Every standard and special tool is of but 
one quality—the finest available. Since 
1921, Continental has specialized in cost- 
saving cutting tools (just a few of which 
are shown at left), producing design in- 
novations in hardened, high-speed tool 
steel, carbide and special-alloy cutting 
materials. 


Available in the types and sizes required 
to do the complete job from rough to 
finish, Continental Cutting Tools are job- 
tested in the toughest proving ground— 
Ex-Cell-O’s own machine tool and pre- 
cision parts production lines. As a result, 
they come to you ready to increase the 
output of even your best machines! 


Continental engineers will be glad to work 
with you in selecting the correct CTW 
Cutting Tool for long life and maximum 
performance. See your local Ex-Cell-O 
Representative, or write direct to Conti- 
nental Tool Works Division for full details. 
in Canada, contact your local Ex-Cell-O 
Sales Associates Representative or write 
direct to Colonial Tool Co., Ltd., Windsor. 


ontinenta re. 


DIVISION OF 


CORPORATION 
DETROIT 32, MICHIGAN 





Four series of HDR high-precision radial ball bearings available 
from Split Ballbearing, Division of MPB, Inc. 


Heavy-Duty Precision 
Ball Bearings 


A line of heavy-duty split ball 
bearings of a unique single-fracture 
design that permits the use of a 
maximum number of balls has 
been announced by Split Ballbear- 
ing, a division of MPB, Inc., Leba- 
non, N. H. The manufacturing 
method consists of fracturing the 
outer ring of the bearing at one 
point and spreading it sufficiently 
to allow the assembly of a maxi- 
mum complement of balls. The 
full-depth, symmetrical raceways 
with no loading slots provided by 
this method of assembly permit 
the bearings to carry thrust loads 
from either direction. The one- 
piece, outer land-riding bronze re- 
tainer has high strength and serves 
to improve internal lubrication and 
permit higher operating speeds. 

Increased load capacity, longer 
life, and greater rigidity are among 


“Bazooka” vacuum and vacuum transducer equipment for 
handling and inspecting small parts 
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the advantages claimed for these 
HDR bearings. They are available 
in ABEC-3 and ABEC-5 precision 
grades in extremely light, extra- 
light, light, and medium series, in 
metric sizes up to 85 mm O.D. The 
standard material for rings and 
balls is 52100 steel. Four ranges of 
internal clearance allow designers 
a wide variety of operating char- 
acteristics. The illustration shows 
type HDR ball bearings with the 
same bore size but different ca- 
pacities, representing the four se- 
ries ranging from extremely light to 
medium. 


Circle Item 612 on inquiry card 


Equipment for Handling 
Delicate Parts 


The Air-Vac Engineering Co., 
Shelton, Conn., has developed and 
placed on the market a multiple- 
purpose hand tool operated en- 
tirely by vacuum. Called the 








“Bazooka Vacuum Probe,” it per- 
mits fast handling and accurate, 
efficient control in sub-assembly 
operations on small, delicate, hard- 
to-manage parts. 

Also available is a compact vac- 
uum system that provides vacuum 
wherever there is compressed air. 
All that is required ‘3 to connect it 
to a standard compressd-air line. 
Damage to finished parts of any 
material cannot occur during in- 
spection when using this equip- 
ment. The use of vacuum elimi- 
nates the pinching or nicking of 
small, delicate, or unbalanced parts 
that often occurs when other 
means of inspection or handling 
are used. The Vacuum Probe itself 
is designed to fit comfortably in the 
operator's hand which greatly min- 
imizes fatigue during long contin- 
uous periods of use. A wide range 
of plastic tips is available to meet 
the requirements of any inspection 
operation and also perform the 
many assembly operations required 
in manufacturing. 

Circle Item 613 on inquiry card 


Hole and Slot Checking 
Machine 


An automatic inspection and se- 
gregating machine that checks the 
presence of a cotter-pin hole and a 
screwdriver slot in a plain or 
threaded stud at the rate of 2500 
pieces per hour, ejecting those 
without holes and slots immedi- 
ately after inspection, has been 
designed and built by the Instru- 
ments and Systems Division of the 





Sheffield automatic inspection and segregating machine 
for ball-joint stud 
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Revere helps ‘fit the metal to the job” 


AND A MAKER OF MEDICINE CABINET 
MIRROR FRAMES SAVES $10,000 A YEAR 


As a result of a suggestion made by one of Revere’s Technical Advisors, a 
maker of mirror frames for medicine cabinets has saved $10,000 a year on 
polishing costs alone. The suggestion was that, by changing to a brass of 
different grain size, the manufacturer might be able to save money on polishing 
costs and at the same time improve the quality of his product. (The 90° bend to 
which the mirror frames are subjected also had to be taken into consideration. ) 

Samples were made using a Revere Brass Strip with a smaller grain size as 
recommended by the Technical Advisor. Tests showed that, as a result of the 
change the manufacturer was able to realize a saving of 17¢ per mirror frame 
on polishing costs alone, with no increased costs in other operations, including 
the 90° bend. Based on the saving per frame this manufacturer has saved 
$10,000 per year for the past 4 years! 

Here is still another example of how Revere’s Technical Advisory Service 
working with the customer and the mill helped “fit the metal to the job,” thus 
saving the customer money as well as improving product quality. 

Why don't you take advantage of the extensive knowledge of Revere’s 
Technical Advisory Service in “fitting the metal to the job?” It’s entirely possible 
this service can save you money .. . help improve the quality of your product. 


REVERE COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
Executive Offices: 230 Park Avenue, New York 17, N. Y. 


Mills: Rome, N. Y.; Baltimore, Md.; Chicago, Clinton, tl; it, Mich.; 
Re Riverside and Santa ‘Ana, Calif: ly vito —_ 


Bedford, 
B b we t, Ark; Fort Calboun, i 
Principal Cities, Distributors Everywhere. a ee ow oe 
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Sheffield Corporation, Dayton, 
Ohio, a subsidiary of Bendix Avia- 
tion Corporation. The front sus- 
pension upper and lower arm ball- 
joint stud shown at the left in the 
illustration is a typical part gaged 
on this machine. Four different- 
size studs can be checked by using 
interchangeable tooling. 

The studs are gravity-fed into 
the machine along slide rails, en- 
tering the checking station singly, 
slot-end down. The bottom half of 
the stud seats into a receiver ring 
where controlled air flow detects 
the presence or absence of the 
hole, and a Sheffield Airlectric con- 
trol unit converts the pneumatic 
impulse into electrical signals to 
actuate a stamping device if the 
part is acceptable or is to be re- 
jected. The presence of a screw- 
driver slot is checked with a probe 
operating against a micro switch. 
This type of “detecting” station is 
now being used in many automa- 
tion transfer machines. 


Circle Item 614 on inquiry card 


Automatic Billet Descaler 


A billet descaler with the power 
unit separated from the descaling 


cabinet to minimize floor-space 
requirements has been announced 


by American Steel Foundries, 
Elmes Engineering Division, Cin- 
cinnati, Ohio. The hydraulic 
power unit can be mounted re- 
motely from the descaling cabinet 
in any convenient location. The 
power unit has stainless-steel rams 
and bronze trimming, the rams 


Elmes billet descaler with separate, portable power unit 


being fastened to the hydraulic 
unit in a vertical position to con- 
serve floor space. 

Adjustable billet-ejection speed 
and an ejection chamber arranged 
to accommodate a variety of sizes 
and shapes of billets are features 
of the descaling cabinet. 

The scale basket can readily be 
removed with a forked truck, or 
the complete descaling unit can 


be picked up by the truck and 
moved to another location. Billet 
sizes range from 3- to 5-inch 
rounds 3 to 10 inches long, and 
from 2 1/4- to 7-inch round-cor- 
nered squares 5 to 8 inches long. 
Operation of the descaler is auto- 
matic and is triggered by the entry 
of the billet into the descaling cab- 
inet. 


Circle Item 615 on inquiry card 


Wallace Line of “‘S-M” Bending Machines 


A line of “S-M” machines for 
bending pipe, tubes, angles, chan- 
nels and other structural shapes in 
any bendable metal, as well as 


rolled or extruded special shapes, 
has been introduced by the Wal- 
lace Supplies Mfg. Co., Chicago, 
Ill. These S-M benders are now 


“S-M" bending machine built in four sizes by Wallace Supplies Mfg. Co. 
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ANOTHER EXPANSION to Better Serve 
industry in the Soaring Sixties 


The recent opening of our Plant No. 
4 in Elk Rapids, Michigan, marks 
the fourth expansion in our manu- 
facturing facilities since we set up 
in business 35 years ago. In the 
intervening years, we have earned 
an international reputation for de- 
signing and building money-saving 
machine tools for many types of 
industries. We have also diversified 
our engineering and production 
talents so that our machines, which 
originally were specialized in metal- 
cutting operations, now reach into 
the nuclear power, electronic, chemi- 
cal, drug, cosmetic and food in- 
dustries and are used in processing 
many household products in every- 
day family use. To the many people 
who have helped us build this busi- 
ness, we say, ““Thank you, sincerely.” 


PLANT No. 3—MANCELONA, MICHIGAN 


& N Y L) = . - pigs hala de ~ " 


ARTHUR COLTON COMPANY 
3400 E. Lafayette Avenue -¢ Detroit 7, Michigan 


PLANT NO. 1—DETROIT, MICHIGAN 
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available in four sizes for handling 
work from approximately 2-inch to 
approximately 8-inch standard pipe 
sizes. The machines employ hy- 
draulic power to produce 90-de- 
gree bends plus spring-back on 
one setting and 180-degree bends 
plus spring-back on a second set- 
ting. They are available with or 
without mandrel units and can be 
equipped to provide clamping and 
power-pressure die movement. 
Circle Item 616 on inquriy card 


Avey Gun-Drilling Machine 


A gun-drilling machine incor- 
porating three Avey No. 2 BMA-5 
top columns on a six-spindle lower 
column base and table has been 
built recently by the Avey Divi- 
sion of Motch & Merryweather 
Machinery Co., Cincinnati, Ohio. 
The spindles have an overhang of 
12 inches and are spaced 24 inches 
between centers. They have 
power feed with fine-feed reduc- 
ers and No. 2 or No. 3 Morse taper 
with holes drilled through the 
spindles for high-pressure lubrica- 
tion supply to single-lip carbide 
gun drills. Speeds range up to 
8000 rpm. 


The machine includes a high- 
pressure pump and tank unit with 
a Briggs filtration unit. Each spin- 
dle is individually guarded for 


Avey six-spindle gun-drilling machine 


splash protection from the high- 
pressure lubricating system. A 
large door in front of each spindle 


enables the operator to load and 
unload the part. 


Circle Item 617 on inquiry card 


Snyder Five-Station Rotary Index Machine 


A special rotary index machine 
that mills, drills, countersinks, and 
taps compact car differential car- 


riers at a rate of ninety-seven 
parts per hour at 100 per cent 
efficiency is announced by the 
Snyder Corporation, Detroit, 
Mich. A spot-facing operation for 
four recessed hole faces in the car- 
rier is performed by a unique 
face-milling operation on this ma- 
chine. A two-spindle milling head 
is first fed to depth, traversed side- 
ways in one direction to face two 
of the hole surfaces, and then fed 
in the opposite direction and back 
to center position to face the other 
two surfaces. 

This hydraulically operated, 
electrically controlled machine is 
made up of a building-block as- 
sembly of Snyder standard-way 
type machining units, columns, 
and a rotary index mechanism. 
Hydraulic power is supplied by a 
separate motorized hydraulic 
pump and tank unit. The control 
panel is on the side of machine. 

Circle Item 618 on inquiry card 


Special machine for processing 
car differential carriers 
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Brooklyn Works 
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Ralph Mazza, Foreman, Tool Grinding 
and Small Tool Department 


. 20% more holes per grind”’ 


. Hole size tolerances of .0015” to .002” on smaller 
diameters” 


. More than 15% less downtime on our multiple- 
spindle drilling machines” 


. Less costly fixtures required” 


By using Cincinnati SPIROPOINT® Drill Sharpener to 
* AMF, the ase ns ae a adel apply the new spiral point geometry to standard twist drills, 
snarpens Spiral pointariistor radiais, “We e . 5 
60 sensitive drill presses and 20 multi- AMF reduces drilling costs right across the board—in time, 
ple-spindle multiple head units. tools, materials, maintenance. 


Ask your Cincinnati Lathe and Tool Dealer about SPIROPOINT— or write to us direct. 


CINCINNATI LATHE AND TOOL CO. 


3207 Disney Street, Cincinnati 9, Ohio 
“HYDRASHIFT" Lathes/“CINCINNATI” Drilling Machines/“SPIROPOINT” Drill Sharpeners 
MACHINERY, February, 1960 
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Open end-box wrenches of larger size added to line made 
by J. H. Williams & Co. 


Large Size Open 
End-Box Wrenches 


J. H. Williams & Co., Buffalo, 
N. Y., has recently extended the 
size range of its line of open end- 
box wrenches with the addition 
of 111/16-, 1 3/4-, 1 13/16-, 
1 7/8-, and 2-inch 12-point open 
sizes. These wrenches are said to 
have exceptional strength for their 
thin, slim jaws and handles. They 
are drop-forged from selected 
alloy steel, heat-treated, and 
chrome-plated over nickel. 

Circle Item 619 on inquiry card 


High-Production 
Drilling Unit 


The first of a new line of hy- 
draulically actuated units to be in- 
troduced by the John S. Barnes 
Corporation, Rockford, Ill., will be 
known as the “E.J.S. Junior.” This 
unit is self-contained, of the quill 
type, with a thrust capacity of 
600 pounds, and a stroke of 4 
inches. It operates at 0 to 3000 
cycles per hour and has spindle 
speeds ranging from 1200 rpm up- 
ward. The unit can be mounted in 


tie. 


Power chucking equipment for automatic screw machine 


made by Skinner Chuck Co. 


any position and can be furnished 
in a single-spindle design or with 
multiple-spindle head. 

Illustrated is one of the initial 
prototypes tested by continuous 
production for over three years in 
a customer's plant. For this appli- 
cation, the unit was supplied with 
a two-spindle drill head and 
powered by a 1/2-hp motor. 

Circle Item 620 on inquiry card 


Power Chucking Unit 


A power chucking unit brought 
out by the Skinner Chuck Co., 
New Britain, Conn., now makes it 
possible to convert Models 2 and 
2G Brown & Sharpe automatic 
screw machines to air chucking. 


The addition of this unit to a B&S 
machine is said to make it possi- 
ble to chuck cold-drawn and odd- 
shaped parts at higher speeds and 
at less cost. This power chucking 
equipment consists of a 4-inch air 
chuck with two or three jaws, soft 
blank work-holding top jaws, a 
threaded draw-bar, a rotating air 
cylinder, flexible air hose and fit- 
tings, a cylinder adapter, and a 
three-way control valve. The 
manufacturer claims that this unit 
can be installed in ninety minutes 
by any setup man. If greater pro- 
duction is desired, automatic feed 
hoppers, work ejectors, and auto- 
matic cam controls can be added 
to permit an operator to tend 
more than one machine. 
Circle Item 621 on inquiry card 


Wetmore “We-Bor” adjustable holder and carbide boring tool 


Compact drilling unit introduced by the John S. Barnes Corporation 


Carbide Boring Tools 


The Wetmore Tool & Engineer- 
ing Co., Los Angeles, Calif., has 
announced a line of carbide bor- 
ing tools designed for jig boring of 
holes ranging from 1/16 to 1 inch 
diameter at high surface speeds. 
These boring tools may be fur- 
nished in sets which include “We- 
Bor” adjustable holders, or they 
can be separately furnished for 
any boring tool-holders. 

Circle Item 622 on inquiry card 
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You spend more time 
Actually Cutting Metal 


WITH THE NEW FULL ELECTRICALLY CONTROLLED 





} With all controls literally at the operator’s 
56” Full Electrically A fingertips, these new KING® Full Electri- 
Controlled ZB cally Controlled Vertical Boring & Turn- 
nine ~ ing Machines eliminate costly operator 
“waste-motion” in setting up and running 
the job. Add to this King’s design advan- 
tages of increased machine rigidity, higher 
horsepowers, expanded speed and feed 
ranges—giving you full advantage of the 
capabilities of modern cutting tools—and 
you have 





the greatest productive capacity 
ever achieved for your 
vertical boring and turning work. 


Here's what 
FULL ELECTRICAL CONTROL gives you— 
Direction of Head Movements by simplified 


“up-down” and “in-out” switches 
right on the pendant 


Pushbutton control of feed and rapid traverse of 
heads, and of rail raising and lowering 


Pre-selective feed and speed selector dials, 
permitting operator to set the next 
feed or speed while a cut is being taken 


24 feeds from .0016” to .250” and 
24 spindle speeds 


AND 

Still MORE “Automation” is available with these 
optional added features— 

Automatic Feed Stops .. .“Ultra-Matic’® Programming 
. .. Automatic Tracing Control of Heads .. . 

Power Indexing of Turrets 


For further details on KING Full Electrically Controlled Machines—in sizes 30”, 36”, 46”, 56” 


and up—see your authorized KING Distributor, or write us direct settee von 


AMERICAN STEEL FOUNDRIES, KING MACHINE TOOL DIVISION 


1150 TENNESSEE AVENUE, CINCINNATI 29, OHIO TOmSRROW 


Gi Vertical Boring and Turning Machines 
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New Caterpillar D8 Series H Tractor 


Where Caterpillar goes, Fafnir Ball Bearings go, 
too. They’ve helped carry the load in Caterpillar 
equipment for 39 years. 

In the steering clutch of the new 23% ton D8 
Series H Tractor, for example, Fafnir Ball Bear- 
ings help provide easy, precise control. They are 
also used in the bulldozer cable control system, to 





Performance-proved in big Cat-built 
Tractors...Fafnir Ball Bearings! 


insure smooth, dependable performance under bru- 
tal shock loads. 

If your requirements call for bearings engi- 
neered for heavy equipment, let Fafnir help you. 
You'll find breadth of line and experience that 
assure precise answers. The Fafnir Bearing Com- 
pany, New Britain, Connecticut. 


In the Caterpillar D8 Tractor, Fafnir 
non-filling slot type ball bearings 


(left) take combined radial and 
heavy thrust loads, and filling-slot 
type bearings (right) take combined 
thrust and heavy radial loads. Both 
types are widely used in heavy 


equipment. 


@ FAFNIR 


BALL BEARINGS 
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NEW CATALOGUES 





e Yours for the asking. 


Removable Punches 


Pivot Punch & Die Corporation, 
North Tonawanda, N. Y. Catalogue 
describing a new and different concept 
of retainers, called “Cone-Lock,” with 
punches that can be pushed by hand 
into the retainer and removed with a 
pulling wrench while still in the press. 


Circle Item 501 on Inquiry Card 


Belt Grinder 


Sales Service Mfg. Co., St. Paul, 
Minn. Folder describing features of a 
“Tri-Matic” oscillating belt grinder. The 
work-head, conveyor, frame, and con- 
trol cabinet are described, as well as 
the “aer-tronically” controlled belt os- 
cillation. 


Circle Item 502 on Inquiry Card 


Automatic Profiling 


Pratt & Whitney Co., Inc., West 
Hartford, Conn. Circular No. 635, fea- 
turing Magnetrace automatic profiler, 
a compact and extremely accurate 
tracer-controlled milling machine. It is 
built from the base up for self-feeding, 
360-degree profile milling. 


Circle Item 503 on Inquiry Card 


Tube Forming 


Aeroquip Corporation, Jackson, Mich. 
Bulletin No. 25, covering engineering 
data on fabrication of “Tight Bend” 
tubes. It describes how these bends are 
formed through a cold-process method 
to extremely short radius bends of 1:1 
ratio, or less. 


Circle Item 504 on Inquiry Card 


Milling Cutters 


Aber Engineering Works Inc., Wa- 
terford, Wis. Bulletin 52-59, containing 
technical data on milling cutters, and 
featuring descriptions, _ illustrations, 
sizes and prices of various cutters. The 
descriptive matter offers helpful hints 
on time- and money-saving problems. 


Circle Item 505 on Inquiry Card 


Variable-Speed Sheave 


T. B. Wood’s Sons Co., Chambers- 
burg, Pa. Bulletin No. 6102, describing 
a stationary control “SVS” variable- 
speed sheave for standard V-belts. The 
patented, positive-locking “SVS” sheave 
is available with two, three, or four 
grooves. 


Circle Item 506 on Inquiry Card 
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Air/Hydraulic Feeds 


Superior Controls (Superior Screw & 
Mfg. Co.), Crystal Lake, Ill. Leaflet 
describing smooth, fully controlled hy- 
draulic feeds powered by your shop’s 
own air supply. They are self-contained 
units requiring no pumps or motors and 
only a minimum of simple maintenance. 


Circle Item 507 on Inquiry Card 


Welding Equipment 


Linde Company, a division of Union 
Carbide Corporation, New York City. 
Catalogue describing the company’s 
Heliarc manual welding equipment: 
torches, electrodes, argon gas, and 
argon-gas regulating equipment. Tables 
and optional accessories are included. 


Circle Item 508 on Inquiry Card 


Electrodes 


Air Reduction Sales Co., a division 
of Air Reduction Co., Inc., New York 
City. 64-page booklet, “Electrode 
Pocket Guide,” containing complete in- 
formation on all types of electrodes 
available from Airco: mild steel, low 
alloy, low hydrogen, iron powder, etc. 


Circle Item 509 on Inquiry Card 


Bolts 


Russell, Burdsall & Ward Bolt and 
Nut Co., Port Chester, N. Y. Catalogue 
featuring high-strength bolts for struc- 
tural-steel connections. High-strength 
bolting offers the benefits of lower cost, 
permanent strength, less labor and 
equipment, and faster construction. 


Circle Item 510 on Inquiry Card 


Presses 


Federal Machine & Welder Co., 
Warren, Ohio. Bulletin No. 52131, il- 
lustrating and describing the Warco 
line of two- and four-point eccentric- 
gear presses in capacities from 100 to 
1500 tons. Parts lists are included. The 
barrel type adjusting screw is used. 


Circle Item 511 on Inquiry Card 


Grinding Wheel 


American Emery Wheel Works, Red 
Bridge, Providence, R. I. Brochure de- 
scribing a Duraflex dished-depressed 
center grinding wheel. It is intended 
as an aid to those with grinding-wheel 
problems and contains design char- 
acteristics and safety features. 


Circle Item $12 on Inquiry Card 
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Isolators 


Barry Controls Inc., Watertown, 
Mass. Leaflet describing the company’s 
Series 670 and 297 isolators, which iso- 
late shock, vibration, and noise caused 
by impact, rotating, and reciprocating 
machines. They lengthen equipment life 
by minimizing shock and vibration. 


Circle Item 513 on Inquiry Card 


Press Brakes 


Niagara Machine & Tool Works, 
Buffalo, N. Y. 28-page Bulletin 89E, 
presenting the company’s enlarged, 
modernized line of Series N press 
brakes. Described are design features, 
special work area provisions, typical 
forming and bending dies, etc. 


Circle Item 514 on Inquiry Card 


General Purpose Controls 


General Electric Co., Schenectady, 
N. Y. Catalogue GEC-1260D, 72-page 
publication containing information on 
the complete line of control devices 
manufactured by the company’s Gen- 
eral Purpose Control Department. It 
includes complete product descriptions. 


Circle Item 515 on Inquiry Card 


Coolant Cleaning Equipment 


Barnes Drill Co., Rockford, Ill. Bul- 
letin No. 100, discussing the use of 
BarnesdriL Kleenall fabric filters and 
combination magnetic and fabric filters. 
Production savings are outlined, the op- 
eration of the equipment is explained, 
and applications are shown. 


Circle Item 516 on Inquiry Card 


Sump Filter 


Arrow Tools, Inc., Chicago, Ill. Bul- 
letin SFS-604, describing a_ sintered- 
metal hydraulic suction filter to protect 
hydraulic machinery and _ oil-recircu- 
lating equipment. The sump filter is 
made of sintered powdered metal, 
which provides depth of filtration. 


Circle Item 517 on Inquiry Cara 


Predetermining Counters 


Veeder-Root Inc., Hartford, Conn. 
Folder (Form 227773), describing and 
illustrating several of the major types 
of mechanical, electromagnetic, and 
photoelectric counters incorporating the 
predetermining feature. A wide variety 
of these counters is available. 


Circle Item 518 on Inquiry Card 


(This section continued on page 202) 
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Blast Cleaning 


Wheelabrator Corporation, Misha- 
waka, Ind. Bulletin 152-D entitled “The 
Facts In The Case For Cleaning Struc- 
turals,” discussing the economic aspects 
of blast cleaning structural steel prior 
to use in commercial construction. II- 
lustrated are techniques used. 


Circle Item 519 on Inquiry Card 


Welders 


Federal Machine & Welder Co., War- 
ren, Ohio. Bulletin No. G-59, describ- 
ing their portable resistance welders 
available for the metalworking industry. 
They can be adapted to high-production 
welding in spots where no other type 
could be used. 


Circle Item 520 on Inquiry Card 


Cylinders 


Hanna Engineering Works, Chicago, 
lll. Brochure on “Powrmation” Series 
1000 cylinders. Features include pres- 
sure-safe tube seals, one-piece steel 
heads with welded steel mountings, and 
a fast-change cartridge gland. Cylinders 
are for air and hydraulic uses. 


Circle Item 521 on Inquiry Card 


Circuit Breaker 


General Electric Co., Plainville, 
Conn. Bulletin GEA-6759, giving com- 
plete information on the company’s 
new low-impedance, rated 5 through 75 
amperes, ALB-1C circuit breaker. It 
contains complete descriptive, dimen- 
sional, and ordering information. 


Circle Item 522 on Inquiry Card 


Metal-Etching Control Material 


Graphic Reproduction Sales Divi- 
sion, Eastman Kodak Co., Rochester, 
N. Y. Pamphlet No. P-36, presenting 
a control material for metalworking 
industries which employ etching, photo- 
milling, or plating techniques. A bibli- 
ography on photo milling is included. 


Circle Item 523 on Inquiry Card 


Flame-Cutting Machine 


Air Reduction Sales Co., a division 
of Air Reduction Co., Inc., New York 
City. Catalogue Form ADC 899, de- 
scribing the “Linagraph,” latest addition 
to a line of flame-cutting machines. This 
machine is suitable for straight-line and 
shape cutting. 


Circle Item 524 on Inquiry Card 
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Here’s Why Accurate Honing Is Easier 
On The New Barnesdril Model 244... 


Hone Feed —simple dial gives in- 4-Speeds —turn of knob selects de- Reciprocation —length of stroke se- 
finite adjustment. sired speed rate. lected by convenient dial. 





GAUGING PLUG 














Set-Up — controls under lock and key. Plugmatic — automatic sizing assures Operating Controls —mounted at 
accuracy within .0002”. shoulder height. 





All Electric Controls —enclosed in- Coolant Pump and Hydraulic Val Hydraulic Pump —in open, for easy 
side machine column. — easily accessible. maintenance. 








BarnesdriL offers a completely new honing machine for high production 
honing of bores 2” to 6” in diameter. Large diameter applications 
depend upon amount of stock removal, bore length, and~ material. 
Machine is available with one or two spindles and a choice of three 
stroke lengths: 15”, 25”, or 40”. For complete details see your 
Barnesdril representative or write for new bulletin H-112 today! 


BARNES DRILL COQ. 


820 CHESTNUT STREET ® ROCKFORD, ILLINOIS 
DETROIT OFFICE: 13121 Puritan Avenue 
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Shears 


Verson Allsteel Press Co., Chicago, 
Ill. Bulletin (VHS-59) describing the 
company’s line of hydraulic shears. 
These shears range in capacity from 8 
feet of 3/8-inch mild steel to 12 feet 
of 1 1/2-inch mild steel. The bulletin 
shows typical models. 


Circle Item 525 on Inquiry Card 


Motor Reducers 


Philadelphia Gear Corporation, Phil- 
adelphia, Pa. Catalogue entitled “Phila- 
delphia Vertical Motoreducers and In- 
Line Reducers” (MR-58), dealing with 
motor reducers for use with equipment 
such as blowers, compressors, convey- 
ors, cranes, hoists, machine tools, etc. 


Circle Item 526 on Inquiry Card 


Shear Spinning Machines 


Clearing Division, U. S. Industries, 
Inc., Chicago, Ill. Catalogue introducing 
an improved line of heavy-metal shear 
spinning machines, called the “Roto 
Forge.” In addition to descriptive data, 
the principles and theory underlying 
shear-spinning metal flow are explained. 


Circle Item 527 on Inquiry Card 


Chuck Actuator 


Power Grip, Inc., Rockfall, Conn. 
Brochure describing a nonrotating air 
cylinder for operating air chucks. De- 
sign features include a hollow drawn 
tube, which replaces the solid drawbar; 
no limit on spindle speeds; no flywheel 
effect; minimum spindle overhang, etc. 


Circle Item 528 on Inquiry Card 


Welded Construction 


Lincoln Electric Co., Cleveland, Ohio. 
Bulletin No. 1191.1, “Designer’s Guide 
for Welded Construction,” presenting 
some recent revisions in the Standard 
American Welding Society Symbols. It 
contains charts with information on the 
application of welding symbols. 


Circle Item 529 on Inquiry Card 


Unitized Press Tools 


Punch Products Corporation, Niagara 
Falls, N. Y. Catalogue B describing 
“Unipunch Series B” hole punching and 
notching units. It provides fully dimen- 
sional drawings of seven standard units 
for punching round and shaped holes 
up to 3.500 inches in diameter. 


Circle Item 530 on Inquiry Card 
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Mounted Wheels 


Chicago Wheel & Mfg. Co., Chicago, 
lll. Bulletin SS-101, describing the “SS 
Series” (Special Shapes) ordering sys- 
tem, which gets its name from six spe- 
cial or basic shapes. Research disclosed 
that they cover ninety per cent of port- 
able grinding needs for mounted wheels. 


Circle Item 531 on Inquiry Card 


Automatic Milling 


Marac Machinery Corporation, Yon- 
kers, N. Y. Catalogue presenting a 
program-controlled milling machine. 
It is a standard, electrically run ma- 
chine with a control cabinet housing 
necessary switch-gear and selector con- 
trols for three-dimensional work. 


Circle Item 532 on Inquiry Card 


Drilling and Tapping Units 


Hypneumat, Inc., Milwaukee, Wis. 
Catalogue containing technical data on 
operation and selection of automatic 
drilling and tapping units, air- or hy- 
draulic-powered. This booklet also fea- 
tures the various uses to which these 
units can be adapted. 


Circle Item 533 on Inquiry Card 


Grinding Machines 


Sheffield Corporation, Dayton, Ohio. 
Catalogue No. TFG-11-59, featuring 
the Model Nos. 101 and 103 precision 
thread- and form-grinding machines 
with typical Crushtrue(R) threading 
applications. Both are designed for 
production and toolroom use. 


Circle Item 534 on Inquiry Card 


Pumping System 


Wesco Tool & Manufacturing, Bur- 
bank, Calif. Circular describing a unit 
(Model No. WP1021) consisting of a 
coolant pump, tank, and neoprene base, 
used primarily on jobs which circulate 
coolant liquids containing grit and 
abrasives. 


Circle Item 535 on Inquiry Card 


Punch Presses 


Kenco Mfg. Co., Los Angeles, Calif. 
Bulletin describing a line of Kenco 
punch presses from 2 to 18 tons, in- 
cluding the Kenco “Electro Safe” punch 
presses, now offered in 5- to 18-ton 
models. “Cyclo Safe” roller clutch is 
available for all mechanical presses. 


Circle Item 536 on Inquiry Card 
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Technical-ities 
By Fred E. Graves 


Why cap screws 
instead of studs? 


Many types of products once 
fastened with studs are today 
assembled with cap screws. 
Why the change in preference? 

Studs show certain advan- 
tages in large diameters and in 
high temperature applications. 
But when it comes to smaller 
sizes used in tapped holes, de- 
signers and production people 
have found more advantages 
in cap screws, 


ASSEMBLY FACTORS 


In fastener selection for a 
given application, you have to 
consider production and assem- 
bly as well as joint strength. 

Obviously, studs require two 
wrenchings (first stud, then 
nut). Also, there’s a more ex- 
pensive close tolerance tapping 
job, since a stud takes an in- 
terference fit to stay tight and 
not withdraw- when nut is 
backed off. 

Cap screws require only a 
clearance fit. Used in a tapped 
casting, they can be repeatedly 
inserted and unscrewed with- 
out damage to threads. 


HOW NOT TO USE STUDS 


Studs are not meant to serve 
as dowels to locate and line up 
for fastening. To line up nu- 
merous studs and bring two 
pieces together raises assembly 
cost. Use dowel pins for align- 
ment and use cap screws for 
fastening to achieve greater 
economy, 
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Screw develops high thread tension 
... and stays locked in place 





RBaW TENSILOCK screw, despite the friction of 
the toothed flange, develops 4000 pounds tension 
with on-torque of 240 inch-pounds. 


Here is a locking fastener where the 
on-torque effort not only anchors 
the screw but also develops high 
preloading, or residual tension. 

Like high tensile cap screws, 
RB&W’s TENSILOCK* screws also 
give a high thread tension to torque 
ratio. But there’s one important dif- 
ference. The TENSILOCK fas- 
teners lock with teeth as well as 
high residual tension. 

RATCHET-LIKE LOCKING 
Carburized teeth on flange of this 
one-piece fastener are so angled as 
to afford easy torquing. They bite 

into the seating 
surface when fas- 
tener is fully tight- 
ened. A circular 
groove in the 
flange increases 
flexing action and 
enables flange to 


An off-torque of 330 inch-pounds fails to break 


loose the grip of the teeth. Tension is maintained 
by TENSILOCK screw. 


maintain pressure on the imbedded 
teeth. To loosen a tightened TEN- 
SILOCK fastener thus takes much 
more effort than the on-torque. And 
it can be reused with little loss of 
this holding power. 

FRICTION STOPS SLIPPAGE 


The full clamping force exerted by 
these fasteners prevents slippage of 
the fastened members where lateral 
movement is possible because of 
large or eccentric holes. The posi- 
tive gripping enables them to stay 
tight even under conditions of 
severe vibration or cyclic tempera- 
ture fluctuations. RB&W TEN- 
SILOCK nuts also available. Russell, 
Burdsall & Ward Bolt and Nut Com- 
pany, Port Chester, New York. 


*Trademark Pat. applied for 
Plants at: Port Chester, N. Y.; Coraopolis, Pa.; 
Rock Falls, Ill.; Los Angeles, Calif. Additional 
soles offices at: Ardmore (Phila.), Pa., Pitts- 
burgh; Detroit; Chicago; Dallas; San Francisco. 
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catalogues . . . . bulletins . . . . manuals 





TRINRALL 
sastiats 


e Yours for the asking. 


Special Drill Jig Bushings 


American Drill Bushing Co., Los 
Angeles, Calif. Catalogue describing 
“Thinwall” drill jig bushings (Ameri- 
can Standard). Slip and fixed types and 
headless and head types are tabulated 
to show available lengths for drill sizes 
from No. 80 to 2 3/4 inches. 


Circle Item 537 on Inquiry Card 


Drill Jig Bushings 


American Drill Bushing Co., Los An- 
geles, Calif. Catalogue giving complete 
details and illustrations on how to select 
the correct size and type of drill jig 
bushings. A.S.A. Standard and Ameri- 
can Standard types are described. Speci- 
fications and list prices are supplied. 


Circle Item 538 on Inquiry Card 


Precision Instruments 


Pic Design Corporation, East Rock- 
away, L. L, N. Y. 416-page 1960 Mas- 
ter catalogue No. 21, featuring preci- 
sion instrument components. It contains 
technical details, MIL specifications and 
complete drawings of over 12,000 stock 
items—precision gears, shafts, etc. 


Circle Item 539 on Inquiry Card 


Motorized Drive 


Falk Corporation, Milwaukee, Wis. 
Brochure 3100.01, telling how the com- 
pany has extended the “All-Motor Mo- 
toreducer” line by adding the Size 8E, 
thus increasing the range of applica- 
tions for the line, especially in the lower 
speed ranges. 


Circle Item 540 on Inquiry Card 


Presses 


Cleveland Punch & Shear Works Co., 
Cleveland, Ohio, Folder No. HS-1, de- 
scribing the company’s high-speed 
power presses. A press production 
chart is designed to help production 
engineers or plant managers determine 
how these units can boost efficiency. 


Circle Item 541 on Inquiry Card 


Wet Abrasive Cutter 


Allison-Campbell Division, American 
Chain & Cable Co., Inc., Bridgeport, 
Conn. Bulletin DH-260-R, describing 
the heavy-duty Campbell 406 wet abra- 
sive “Cutamatic.” It is an oscillating- 
wheel type of machine with hydrau- 
lic work clamps and wheel feed. 


Circle Item 542 on Inquiry Card 


SB study ot 
temperature uniformity 
in heat treating 


. . Use postcard inside back cover 


Heat-Treating 


Ipsen Industries, Inc., Rockford, Ill. 
Catalogue reprint, “A Study of Tem- 
perature Uniformity in Heat Treating,” 
discussing furnace design. It describes 
tests measuring temperature variations 
in the heating zone when a charge is 
loaded and brought to heat. 


Circle Item 543 on Inquiry Card 


Tracer Control 


True-Trace Corporation, El Monte, 
Calif. Bulletin No. SB-2, describing hy- 
draulic tracer-control systems for 1, 2, 
and 3 dimensional applications on ma- 
chine tools. New Synchro-Trace fully 
automatic, programmed 3D duplicating 
system is also described. 


Circle Item 544 on Inquiry Card 


Springs 


Lee Spring Co., a division of Lee- 
tronics, Inc., Brooklyn, N. Y. Catalogue 
listing over 750 different springs avail- 
able for immediate shipment from 
stock. It contains complete engineering 
data on these springs. Those covered 
are both compression and extension. 


Circle Item 545 on Inquiry Card 


Rust and Corrosion Control 


Rust-Oleum Corporation, Evanston, 
Ill. Catalogue entitled “New Color 
Horizons” (Form 259), highlighting 
the Rust-Oleum New Color Horizons 
System that stops rust and beautifies 
with specially formulated primers and 
colorful top coatings. 


Circle Item 546 on Inquiry Card 


Coil-Handling Equipment 


Rowe Machinery & Mfg. Co., Inc., 
Dallas, Tex. Catalogue describing a 
line of automatic coil-handling equip- 
ment including coil cradles, straighten- 
ing machines, cabinet feeds, roll feeds, 
coil buggies, conveyors and stackers, as 
well as reels (pull-off and actuator). 


Circle Item 547 on Inquiry Card 


Shearing and Forming Machines 


American Pullmax Co., Inc., Chi- 
cago, Ill. Folder describing “Pullmax,” 
a line of universal shearing and form- 
ing machines. This equipment will cut 
straight edges or inside squares, circles 
and irregular shapes, as well as bead, 
joggle, edgebend, flange, slot-cut, etc. 


Circle Item 548 on Inquiry Card 
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ON PARTS 
LIKE THESE.--- keep your costs DOWN 


with the NEW model B 


’ 


ioe CLEVELAND 


On jobs that require turning and forming multiple diame- 
ters, shoulders and tapers, you can count on your Model B 
Cleveland Single Spindle Automatics to give you lowest 
machining costs. One end working tool can be mounted on 
the milling slide and, by adding hopper magazine, second 
operation work, such as threading other ends of studs, can 
be performed. In many cases, parts which otherwise would 
require multi-machine processing can be made complete 
on the highly versatile Cleveland. 


The NEW Model B’s are faster, too . . . with many design 
improvements and new features that give you new per- 
formance potential. They are fast-cycling, quick and easy 


to set up, fully automatic . . . ideally suited for both short 
and long run jobs. 


Write for new bulletin, 
or call in the Cleveland 
Sales Engineer in your area. 


t - Tre i 
‘ ‘ 
b 


2 © eee: : 


se 


i 


« 8 


Per ak 
Fe * 


a of 
armature shafts ¢ arbors « pins ¢ studs 
¢ transmission shafts ¢ nipples ¢ axles 
and countless other similar parts — whether 


you need 50 pieces (sometimes even fewer), 
or thousands. 


Here are some of the new features of this 
versatile and practical single spindle automatic: 


Increased Spindie Speeds (up to 2017 on 
the 154” machine) ¢ Separate Feed Motor 
e Independent Front and Rear Cross Slides 
@ Quick-set Stock Feed ¢ Quick Change 
Collet and Feedshell Pads e Gusher Cool- 
ant Pump ¢ Automatic Lubrication 

EXTRA Accessories Include Cross Slide 
Turning Attachment, Hopper Magazine, 
Independent Cut-off Attachment, Auto- 


matic Bar Loader. pS a=) oetchwe 8 el-> amt Os 6) ORY Os OF- Ou D1 mm Ol OM bl @1 ©) UE 
Sales Offices: Chicago « Cleveland e Detroit «+ Hartford «+ Springfield, N. J. 


C le via L aN AUTOMATIC MACHINE COMPANY 
4936 Beech Street e Cincinnati 12, Ohio 


Manufacturers of a Complete Line of Single Spindle Automatic Screw Machines and High Pressure Hydraulic Die Casting Machine 
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B & S in the Press 


Over a year ago, the Brown & 
Sharpe Mfg. Co. organized an 
“Author’s Club” to provide its em- 
ployes with an incentive to write 
articles about design, production, 
operation, or maintenance of B & S 
products and processes. If an article 
submitted to the director of sales 
promotion is subsequently published 
in national media, the author be- 
comes a member of the club and re- 
ceives remuneration from the com- 
pany, together with his membership 


By E. S. Salichs 


RINDS 


card, Then there are periodic lunch- 
eons . . . pencils ready ? 


What, No Wait 


Containers for luggage that match 
the contour of cargo compartments 
in new jet aircraft are being made 
by the Hardman Tool & Engineering 
Co. Baggage will be removed from 
DC-8’s in less than three minutes— 
faster than you yourself can deplane, 
that is, by using the conventional 
method of walking out. 


Going, Going, Gone 


Closed-circuit television as a 
method of auctioning off used ma- 
chinery is now a trend. For example, 
Industrial Plants Corporation re- 
cently conducted an auction of used 
aircraft forging equipment from the 
Lynn, Mass., River Works of the 
General Electric Co. By using 
“Videotape” (a new _ electronic 
process), machinery can be demon- 
strated under power, hitherto an 
impossibility at auctions. 


“Trick” Tag 


License numbers that mean some- 
thing special have, as we all know, 
long been used on automobiles. Now 
the practice is reaching the com- 
mercial airplane. For _ instance, 
Mechanical Air Controls, Inc., De- 
troit air valve manufacturer, carries 
the license number 311-MV on its 
twin-engine Cessna which is used 
in sales and customer service work. 
The 311 represents a popular model 
in the company’s air valve line; the 
MV stands for MAC Valves, trade 
name of the company’s products. 


Good-Bye, Garden 


The world’s first jet-powered 
wheelbarrow is on a ninety-day tour 
of Europe, according to its producer, 
the AiResearch Mfg. Co. It is sup- 
plying power to start twin turbines 
of the Vertol 107 helicopter. So the 
wheelbarrow that used to carry earth 
now propels you off it. Hoe, hoe. 





LUBE LAB—Miniature precision bearing be- 
ing lubricated with a special filter-needle 
hypodermic prior to shipping from the new 


West 


Coast headquarters (Los Angeles, 


Calif.) of Miniature Precision Bearings, Inc. 
(Keene, N. H.). Resident engineer Robert 
Pierson appears at home in the sanitary 
“white room” laboratory as he clinically 
administers the dose—that's oil. 
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Fool Steel Fopies 


Another Report on AIR-4 TOOL STEEL: 





“These clamping bars machined like a dream, 
and distortion was kept to a minimum.” 


The clamping bars above, of Bethlehem 
Air-4 tool steel, were made by Miller 
Tool and Die Company, Gloucester, N.J. 
John J. Nesbitt, Inc., Philadelphia, uses 
them for holding and expanding metal 
tubing. The dies, hardened to Rockwell 
C 57-58, were each machined from a piece 
of Air-4 154 in. thick, 31% in. wide, and 
about 8 in. long. The over-all tolerances 
were plus or minus .002 in. 


Easy to Machine, Low Distortion 

According to our local tool steel dis- 
tributor, Horace T. Potts Company, the 
customer reported that the machinability 
was “like a dream.” And they were also 


delighted with the lack of distortion 
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during heat-treatment—“best distortion- 
resisting grade we’ve ever used for this 
type of die.” 

Hardens in Air at 1550F 


Air-4 is our new free-machining 
medium-alloy tool steel. It hardens in air 
at low temperature—about 1550F. It has 
excellent free-machining characteristies 
because of its addition of lead. Air-4 also 
has superior wear-resistance, high tough- 
ness, and deep-hardening properties, 
making it ideal for long tool life. 

If you would like to have additional 
information about Air-4, get in touch 
with your Bethlehem tool steel distrib- 
utor. Better still, order a trial bar and 
put it to work in your shop. 


BETHLEHEM TOOL STEEL 
ENGINEER SAYS: 


The Direction 

of Grinding Marks 
Affects the Life 

of Tools 


It might be well to take a good look at 
your tool-grinding practice, because it 
has been proved time and again that the 
direction of grinding marks has a direct 
bearing upon tool life. This is especially 
true with such tools as deep-drawing dies, 
and punches that have a moving contact 
with metals under high pressures. 

No matter how fine or smooth the 
surface finish of ground tools may appear 
to be, don’t be fooled—it actually has a 
saw-tooth contour. Material which moves 
parallel to the grinding marks shows 
much less tendency to “pick up,” or ad- 
here, than material moving across the 
grinding marks. But this “pick up” of 
material can’t be permitted on such tools 
as drawing dies, where it’s advantageous 
to grind in the same direction as the 
material moves. On some types of tools 
this kind of grinding is difficult, but the 
longer tool life justifies the effort. 
Punches which are ground longitudinally 
last much longer than those ground eir- 
cumferentially, the most common method. 
Here also, longitudinal grinding is in- 
convenient, but worthwhile. 

Although the direction of grinding 
on tools isn’t given much thought in the 
average shop, it is often a big factor in 
getting the best possible tool life. 


Send for 
TOOL STEEL LITERATURE 


If you would like to receive booklets on Bethlehem 
tool steels, indicate your choice on this coupon, and 
mail to Room 1042, Publications Department, Beth- 
lehem Steel Company, Bethlehem, Pa. 


Hot Work 
] High Speed 


Carbon and Carbon- 
Vanadium 


Oil and Air Hardening 
Special Purpose 


Lehigh H (High 
Carbon, High Chrome) 


Bearcat 
C] Tool Steel Selector 


Shock Resisti: g 
Hollow Bar 
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YM or 00 mouse 


California and Washington 


MINIATURE PRECISION BEARINGS, 
Inc., Keene, N. H., has opened a 
new western technical center and 
sales office, which will be located at 
8621 S. Bellanca Ave., Los Angeles 
45, Calif. The new center will be 
headed by Harry E. Gasnic., 
newly appointed western manager 
of MPB. Rosert R. Pierson will be 
in charge of the laboratory which will 
offer complete bearing evaluation 
and analysis, cleaning, and lubrica- 
tion. RayMonp G. Sparks and Ear.Le 
Otson, sales engineers, will service 
MPB customers on the West Coast. 


Conrad Kunze has been ap- 
pointed assistant manager, opera- 
tions, for the Convair (San Diego) 
Division of General Dynamics Cor- 
poration, San Diego, Calif. Mr. 
Kunze will be in charge of manufac- 
turing, tooling, manufacturing de- 
velopment and process specifications, 
quality control, and plant engineer- 
ing for the San Diego division. 


WituiamM M. Harkness will as- 
sume the newly created post of 
plant engineer for the Santa Clara, 
Calif., plant of Norton Co., Worces- 
ter, Mass., about January 20. 


E. W. Buss Co., Canton, Ohio, 
has named Harry A. SKILLMAN as 
West Coast manager of the Press 
and Die Supply Divisions, and Mi- 
TON J. JEFFERIs as factory manager. 


At the same time, the company an- 
nounced the transfer of manufactur- 
ing operations from a leased facility 
at San Jose to a company-owned 
plant in the City of Industry area of 
Los Angeles. Both Mr. Skillman and 
Mr. Jefferis will be located at this 
new Bliss manufacturing facility, 
13280 East Temple Ave., City of 
Industry, Calif. 


Josern T. Ryerson & Son, INc., 
Seattle, Wash., announces the addi- 
tion of Reynolds aluminum to its 
steel service center stocks. The new 
aluminum stocks include rod, bar, 
sheet, plate, and structural shapes. 
Service is also being given on com- 
mercial building products consisting 
of aluminum roofing, siding, roof 
deck, insulated wall panels, building 
sheet, and aluminum sheet for duct 
work. 


Illinois and Wisconsin 


Rockrorp MACHINE Too. Co., 
Rockford, Ill., announces the elec- 
tion of the following new executive 
officers: Harry B. Newton, chair- 
man of the board; KENNETH M. AL- 
LEN, president; Ropert C. Cunis- 
TENSON, vice-president and secretary; 
and Howarp H. Swenson, assistant 
secretary. 


AMERICAN STEEL Founpnies, Chi- 
cago, Ill., announces that Joun F. 
Prosst has been elected president of 


(Left) Harry A. Skillman, West Coast manager, and (right) Milton J. Jefferis, 
factory manager, Press and Die Supply Divisions, E. W. Bliss Co. 
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John F. Probst, president, 
South Bend Lathe, Inc. 


South Bend Lathe, Inc., a subsidiary 
of American Steel Foundries. Mr. 
Probst will succeed Russet E. Fru- 
sHouR, who is retiring. Mr. Frushour 
will remain a director as well as a 
consultant. Mr. Probst is also a di- 
rector of the company. Ricuarp S. 
ANDERSON will become secretary- 
treasurer of South Bend Lathe. He 
replaces Maurice Howarp, who is 
retiring. 


Michigan 


THoMas J. Becker has been ap- 
pointed vice-president of Survey 
ENGINEERING CORPORATION, De- 
troit, Mich. 


NATIONAL BroAcH & MACHINE 
Co., Detroit, Mich., announces the 
appointment of FRANK KIRSTEN as 
factory manager and Cart Morz as 
chief engineer. 


Hurpr Corporation, Cleveland, 
Ohio, has acquired the assets of 
Joxun J. Fannon Propucts Co. and 
Joun J. Fannon & Co., Detroit, 
Mich. The acquisitions will be op- 
erated as a wholly owned subsidiary 
of Hupp Corporation, with Joun J. 
FANNON, JR., as president and Ros- 
ERT J. FANNON as vice-president. 
Headquarters of the new subsidiary 
will remain in Detroit. 


DeVui1ec MaAcHINE Co., Royal 
Oak, Mich., announces that C. B. 
DeVut«c has been named chairman 
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Fig. 2 

Fig. 2, above. Sonic meas- 
Wid-1eal-1ah Ge) milalt-jel-.e Mah celae) 
spun Nike Hercules nose 
cones. Thickness of the 
tapered wall is held to 
+ 006”. Photos and data 
courtesy of Lycoming Div:, 
Avco Corp ad Bake ae! 
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Cincinnati® Hydroform® machines 
are builtin 8”, 12”, 19”, 23”, 26” and 
32” sizes; Hydrospin® machines 
are built in a variety of styles and 
sizes to meet your production re- 
quirements. 


Another missile nose 
gets off the ground via 


CINCINNATI Hydroform/Hydrospin! 


NIKE HERCULES NOSE CONES are in quantity production at 
Lycoming (Stratford) Div., Aveo Corporation, subcontractor to Douglas 
Aircraft Co., Inc., Charlotte Div., for these missile components. The success 
of this work is due to the unique capabilities of Cincinnati Hydroform and 
Hydrospin machines to form the nose cone to the desired contours and to 
the degree of precision required. 

In the foreground of Fig. 1, below, are shown the five work stages to 
produce the finished part. “A” is the 17” dia. blank of 4%” thick, annealed 
6061 aluminum, which is preformed by a Cincinnati Hydroform to the shape 
shown at “B’’. Parts “C’’, ‘“‘D’’ and “E” represent the nose cone shape 
progression through three passes on a Cincinnati Hydrospin. Wall section of 
the final shape is tapered from .078” at the nose to .125” at the aft end, with 
wall thickness controlled by the Hydrospin to + .006”. The metal of the 
finished part is solution heat treated to a 
T6 condition. 

This winning Hydroform-Hydro- 


spin combination is aiding missile and Hydroform/ Hydrospin 


many other component parts manufac- 
turers to produce formerly difficult or META-DYNAMICS DIVISION 
impossible sheet metal shapes to specified Machines for Metal Forming and Heat Treating 
tolerances . . . while producing major sav- 

ings in time, tooling, labor and material THE CINCINNATI MILLING MACHINE CO 
costs as well. Look into the many advan- Cincinnati 9, Ohio, U.S.A 

tages of Hydroforming and Hydrospin- ——~—" J ——— 
ning. Call in a Meta-Dynamics Division ‘CINCI#§NATI 
field engineer for full details. ve 
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+ 















(Left) C. B. DeVlieg, chairman, board of directors, and (right) 
C. R. DeVlieg, president, DeVlieg Machine Co. 


of the board of directors. He previ- 
ously served as president. C. R. 
DeVu1ec, formerly executive vice- 
president, has been named president. 
Ricuarp A. JERUE is now vice-pres- 
ident in charge of engineering for 
the company, and ALLEN N. SwEeE- 
NEY, chief engineer of the Microbore 
Division, has been named director of 
engineering and research. 


Robert W. Militzer, chief engineer, 
Micromatic Hone Corporation 


Rosert W. Muirzer has been 
appointed chief engineer of Micro- 
MATIC HONE CorPORATION, Detroit, 
Mich. Prior to his promotion, Mr. 
Militzer was supervisor of mechan- 
ical engineering at Micromatic, JoHN 
H. Greeninc has been appointed di- 
rector of engineering. 


New England 

TORRINGTON Mrc. Co., Torring- 
ton, Conn., announces that ERMAN 
V. CavaGNERO and WERNER VocT 
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have been promoted to new engi- 
neering positions in the Machine Di- 
vision. As chief design engineer, 
Mr. Cavagnero will supervise the de- 
sign of mill machinery, spring coilers, 
torsion winders, four-slides, and 
other products. As chief develop- 
ment engineer, Mr. Vogt will be in 
charge of advanced planning for 
wire and strip forming equipment, 
and the application of existing prod- 
ucts. 


B. C. AMgs Co., Waltham, Mass., 
announces the appointment of Pa- 
TON & MEEGAN, 138 Silver Lane, 
East Hartford, Conn., as its repre- 
sentatives in the state of Connecti- 
cut. Paton & Meegan have offices in 
East Hartford, the Bridgeport-New 
Haven area, and in Glastonbury. 
Telephone numbers are as follows— 
East Hartford, BUtler 9-4654; 
Bridgeport-New Haven, TRinity 
4-2334; and Glastonbury, MEdford 
3-1915. Pui THompson has 
joined Paton & Meegan as a junior 
partner. 


TorrIncton Co., Torrington, 
Conn., announces the assignment of 
district engineers to four Torrington 
regional sales offices. RicHanp FINN 
joins the company’s office at 125 W. 
3rd St., Tulsa, Okla. Harvey M. 
MAveE- has been assigned to the of- 
fice at 475 White Plains Road, East- 
chester, N. Y. Ropert F. Deacon 
is joining the Torrington office at 
666 Washington Road, Pittsburgh, 
Pa. Joun W. Strout has been as- 
signed to the Torrington office at 
6900 Castor Ave., Philadelphia, Pa. 


Epwarp W. (Tep) RAInEAULT has 
been appointed district manager of 
the eastern territory of CLEVELAND 
AUTOMATIC MACHINE Co., Cincin- 
nati, Ohio. This territory includes 


the six New England states and east- 
ern New York State. His headquar- 
ters will be in the Hartford, Conn., 
office at 119 Ann St. He succeeds 
former district manager RusseLu A. 
Hanna, recently deceased. 


FaFNin BEARING Co., New Brit- 
ain, Conn., has announced plans to 
double the size of its nearby New- 
ington plant to increase capacity and 
reduce costs. The addition should be 
ready for occupancy by late fall. 


WarneR & SwasEey Co., Cleve- 
land, Ohio, has acquired a substan- 
tial interest in WANG LABORATORIES, 
Inc., Natick, Mass. Wang Labora- 
tories develops and manufactures a 
variety of specialized electrical and 
electronic devices and components, 
some of which are used on machine 
tools built by Warner & Swasey. It 
was founded by An Wang, a native 
of China, who as a young electrical 
engineer was sent by the Chinese 
Nationalist Government to study in 
the United States. 


Norton Co., Worcester, Mass., 
announces that Ropert V. GEORGE 
and Epwin R. Larson have been 
appointed field engineers and Rop- 
ernIcK L. SmitrH has been named a 
district sales engineer. Mr. George 
will be located in the company’s De- 
troit district. Mr. Larson will be 
located in the San Francisco Bay 
area of the company’s West Coast 
district. Mr. Smith will work in the 
Indianapolis, Ind., district. 


Morse Twist Dritt & MACHINE 
Co., New Bedford, Mass., announces 
that Frank E. Oxson will cover 
sales activity in the Baltimore-Vir- 
ginia area for the firm. The Morse 
Co., a division of Van Norman In- 
dustries, Inc., also announced the 
appointment of Daviy L. Topp 
and Ratpn A. Wixxrnys to its sales 
force. 


Cuttinc Toot Division, Brown 
& Sharpe Mfg. Co., Providence, R. L., 
announces the following appoint- 
ments: Henry A. SzosTEk, district 
manager for the North Central dis- 
trict; Gorrties R. Moun, district 
manager for the Midwest district; 
Jack Petersen, district sales man- 
ager for the West Coast district; 
Couin SHARP, service manager for 
the West Coast district; Dovrrry 
Yasinczuk, supervisor of the inside 
sales department; Invinc ROLuins, 
supervisor of the stock room and 
shipping departments; FRANK JABIN, 
supervisor of order processing; AL- 
BERT CUMMINGS and JOSEPH Monr!, 
inside salesmen. The following out- 
side sales engineers will join the Cut- 
ting Tool Division: Ricuarp A. Bor- 
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JESON in the Midwest district; Gor- 
DON F. PAcKER in the West Coast 
district; Ropert W. Kenny, Jr., 
Joun McA eese, Stuart E. JENCKs, 
and Epwarp A. CuHace in the North- 
east district. 


Rosert R. RHODEHAMEL has been 
appointed general manager of Cone 
AUTOMATIC MACHINE Co.,_INC., 
Windsor, Vt. A veteran of many 
years in the metalworking industry, 


Robert R. Rhodehamel, newly ap- 
pointed general manager, Cone 
Automatic Machine Co., Inc. 


Mr. Rhodehamel has specialized in 
multiple-spindle automatic bar and 
chucking machines. 


Georce P. Burns has been 
elected vice-president and sales man- 
ager—machine tools for the VAN 
NorMAn Macuine Co., Springfield, 
Mass. Mr. Burns joined Van Norman 
twenty years ago as a turret lathe 
operator. He moved into the sales 


George P. Burns, vice-president and 
sales manager—machine tools, Van 
Norman Machine Co. 


and service field when he was named 
service manager in 1952. 


New York 


NIAGARA MACHINE & TOOL Works, 
Buffalo, N. Y., announces that Ep- 
win A. MUNSCHAUER, JR., has been 
named director of research, and H. 
STANTON CHEYNEY, service manager. 
In addition to his new responsibili- 
ties, Mr. Munschauer will continue 
as treasurer of the company and as 
a director. 


WiLiiaM W. Sorn has been ap- 
pointed manager of manufacturing at 
Lipe-RoLLWay CorRPORATION, Syra- 
cuse, N. Y. 


Ray A. Younc has been appointed 
general sales manager of SENECA 
FaLts MACHINE Co., Seneca Falls, 
N. Y. Mr. Young will make his head- 


quarters at the home office of the 
company in Seneca Falls. 


Ohio 


Eaton Mrc. Co., Cleveland, 
Ohio, announced that its wholly 
owned subsidiary, the Cleveland 
Worm & Gear Co., and the latter’s 


George H. Acker, general manager 

of Cleveland Worm & Gear Co. and 

Farval Corporation, divis‘ons of the 
Eaton Mfg. Co. 


subsidiary, the Farval Corporation, 
have become divisions of Eaton un- 
der their present respective names. 
At the same time, Georcre H. ACKER, 
president of Cleveland Worm & 
Gear and Farval, has been appointed 
general manager of the two divisions. 


AMERICAN Toot Works Co., Cin- 
cinnati, Ohio, announces some major 
changes in the top personnel of the 
firm. JAMEs Burton Doan and J. 
CoLEMAN Hussey, Sr., have retired. 

(Continued on page 214) 


(Left) James Burton Doan and (center) J. Coleman Hussey, Sr., who have retired as chairman of the com- 
pany and vice-president, respectively; and (right) Robert S. Alter, board chairman, American Tool Works Co. 
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means Profitable Jobs an 
.»e RE-EQUIP WITH A 








AN ALL-NEW MACHINE... WITH ALL THE 


NEW SELECTOR SWITCH CROSS SLIDE CONTROL 


This new control system lets you set all cross slide movements by merely operating selector switches. 

There are no covers to remove or replace, no pins or rolls to relocate. Setup is much faster and easier 

. .. programming is much more flexible. Front and back slides can be set for on-time or delayed motion 

relative to the turret movement—without any restriction to the — pattern. Both slides can be 
a 


——— together or independently with any turret face and can be adjusted longitudinally, independent 
of each other. 














le 


TURRET FACE No. 1—Front Cross Slide operates on TURRET FACE No. 1—Front Cross Slide operates on 
time relative to the turret motion. time relative to the turret motion. 


TURRET FACE No. 3—Rear Cross Slide operates on TURRET FACE No. 2—Rear Cross Slide operates on 
time relative to the turret motion. time relative to the turret motion. 

TURRET FACE No. 4—Front Cross Slide is delayed TURRET FACE No. 3—Skip turret face. 

relative to the turret motion, for slide tool operation. TURRET FACE No. 4—Skip turret face 

TURRET FACE No. 5—-Front Cross Slide is delayed TURRET FACE No. 5—Front Cross Slide is delayed 
relative to the turret motion, for slide tool operation. _relative to the turret motion, for slide tool operation. 








7 . 
Poa SF os Caath ete 
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Pos ge em gS Sel 


Simple in design, easy to understand and y poe and 
priced far below other systems, P&J Tape Control can 
save up to 25% in machining and setup time. Tape 
controls all movements of the spindle, turret and cross 
slides, including all speed and feed changes. Tape prep- 
aration for the average job takes less than 30 minutes 
and requires no technical knowledge. Programming setup 
time is eliminated by placing the tape in the machine’s 
tape reader—which only takes a couple of minutes. 


Optimum programming is assured, with parts machined 
in minimum time. 
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23 Hi-15 Automatic 


ADVANCED-DESIGN FEATURES YOU’RE LOOKING FOR! 











The Potter & Johnston 3E-15 Automatic Tur- 
ret Lathe is a truly new machine from the base up— 
not just an old model with a ‘‘face-lifting!’’ In addition 
to Selector Switch Cross Slide Control and Optional 
Tape Control, this machine also offers many other 
important new design and construction features, in- 
cluding: A new 15 hp headstock, with power to spare 
for fast metal removal with carbide tooling; greater 
rigidity throughout for faster roughing and more ac- 
curate finishing; ‘“‘Control Zone’’ operation for faster, 
easier, more convenient setup and machining; separate 


P /100% 

| (A WNUWCSAY 
\ 18600 1960 
= 


MACHINERY, February, 1960 


COVERALL SPLASH GUARDS effectively 
working area. Provide clear view of work through Plex a 


Slide t of way f 


drive for turret indexing for faster, easier setup; self- 
adjusting electric clutches that never require main- 
tenance; a central, automatic lube system with single 
point fill; and a 6-face turret that allows more cuts 
per automatic machining cycle. 

ON-THE-JOB PERFORMANCE .. . has already 
proved the ability of the P&J 3E-15 to cut machining 
time and costs. For a complete description of all the 
3E-15 features, send now for your free copy of Circular 
No.177 Pratt & Whitney Company, Inc., 12 Charter 
Oak Boulevard, West Hartford, Connecticut. 


PRATT & WHITN EY 


FIRST CHOICE FOR ACCURACY 
= MACHINE TOOLS « GAGES « CUTTING TOOLS 





Mr. Doan rose from office boy to 
chairman of the firm. He came to 
American Tool Works when the firm 
was “Lodge & Davis” on September 
1, 1887. During World War I Mr. 
Doan was president of the National 
Machine Tool Builders Association, 
which he had helped to found some 
years previously. Mr. Hussey, Sr., 
has been associated with the com- 
pany for fifty years. He was vice- 
president and domestic sales man- 
ager. The new board chairman will 
be Rosert S. ALTER, who had been 
executive vice-president and foreign 
sales manager. Joun C. Hussey, Jr., 
will be the new sales manager, with 
GLENN R. Kraus as assistant sales 
manager. 


PARKER-HANNIFIN CORPORATION, 
Cleveland, Ohio, announces four 
changes in the field organization rep- 
resenting Parker-Hannifin industrial 
pneumatic and hydraulic system 
components. D. G. (DAvE) HENDER- 
son, sales engineer in Pittsburgh, is 
promoted to regional sales manager 
for southern California with head- 
quarters at the Parker-Hannifin sales 
office, 5827 W. Century Blvd., Los 
Angeles 45. C. A. (CLEmM) Storcn, 
sales engineer in the Chicago office, 
is transferred to succeed Mr. Hen- 
derson in the Pittsburgh office at 300 
Mt. Lebanon Blvd. Roy E. Powers 
is transferred from Detroit to the 
southern Ohio territory, wiih head- 
quarters in the Mariemont Center 


QUALITY COSTS LESS, Building, Cincinnati. Ropert O. Mc- 


CARVILLE is new sales engineer for 
the Chicago office at 500 S. Wolf 
BECAUSE IT PRODUCES MORE ! Road, Des Plaines, Ill. 


CLEVELAND CRANE & ENGINEER- 


Pratt & Whitney Reamers stay on the job longer inc Co., Wickliffe, Ohio, anncunces 


... produce more smooth, round, accurate holes per that R. G. Brrxin has been appointed 
tool. Correctly designed, carefully manufactured from sales manager of its Heavy Mackin- 
selected steels, expertly heat treated and given an ery Division. He replaces C. H. 
exclusive surface treatment, they’re quality all the way. Sarten, who is retiring from active 
Investing in the finest will save you dollars in the service but will continue as a con- 
long run. sultant for special projects. 


Pratt & Whitney produces reamers for every industrial _TiMKeN Rotter Bearinc Co., 
meee . Cantor, Ohio, announces that HEnrR» 
application. You can select standard types and sizes . Sanat hie ena’ alleteadl ‘vine. 
from on-the-shelf stocks at the P&W Branch Office near med wat eT as © eer ae Ne 
: : president in charge of manufacturing 
you, non-standard sizes are quickly ground and de- of its Bearing and Kock Bit Division. 
livered from stocks of hardened blanks. Write now for Mr. ‘Cobey joined the Metallurgical 
complete information. Pratt & Whitney Company, Inc., 


Department of the Timken Co. in 
12 Charter Oak Blvd., West Hartford, Conn. 1925, and eventually was made gen- 


eral factory manager in 1958. 
RaLtepH VWV¥. UPDEGRAFF was ar- 
D pointed to the post of general fac- 
Sioa ” if . tory manager, Bearing and Rock Bii 
BAS QO Division of the company, and Ros- 
UO Ba y . / ert L. Sisson, general superintend- 
ent of the Canton and Gambrinus 
. MILLING CUTTERS ¢ CUT-OFF BLADES © END MILLS © KELLER CUTTERS © KELLERFLEX GURS . . Bearing Factories. Three promotions 
were made at the Canton and Gam- 
brinus Bearing Plants. JosepH L. Du- 


. ZAN has been appointed assistant to 
lanigeriaig ) PRATT & WHITNEY. 


pe ae Oe 





ay 
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Denison, Denison HydrOlLics, and Multipress are * 
registered trademarks of Denison Eng. Div., ABSCO 


NEW “R-S-T” SERIES 
MULTIPRESS . . . ver- 
satile cost-reduction 
tool on small lots or 
high production runs. 
Standard accessories 
available to increase 
pro-luctive capacity. 


FREE BULLETIN ... 
write for your copy of 
our 8-page specifica- 
tion and application 
Pylletin 324. 


DENISON 


5 40)\ wave 


7 major advanced features— 


in new cost-reducing series 
of DENISON “R-S-T” 


hydraulic bench presses 


NEW PRESS 


NEW PRESS Series is designed to cut costs on your toughest 
production jobs. Here are the key advantages built into this new, 
ultra-efficient line of presses. 

Produces more pieces-per-hour ...65% faster approach. Faster 
return speeds on the hydraulic ram give you more cycles-per-minute. 
Simpler to tool . . . there’s more daylight to mount tools for manual 
or automatic production. 

Faster to set-up . . . new, quick, simple adjustment now sets position 
of ram in seconds. And you can “inch” the ram to the work under 
set pressure. Closer control of ram pressure is quickly attained with 
a newly-developed relief valve. 


Handles wider range of work... ram stroke has been doubled for 
greater tool clearance for long, deep work. 

Easier to operate .. . there’s more knee room for operator convenience. 
Simpler to maintain ... complete motor and pump swing out of 
position to inspect and service the hydraulic system. 

Built to J.1.C. standards 


Your nearby Denison Production Specialist can give you all of 
the details. 


DENISON ENGINEERING DIVISION 
American Brake Shoe Co. 
1152 Dublin Road «+ Columbus 16, Ohio 


HYDRAULIC PRESSES 
PUMPS + MOTORS + CONTROLS 
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HYDRAULIC MULTIPRESS 
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CONTOUR MILLING MACHINES 


POSITIONING TABLES 


4, 





to help you into tape 


from the people who developed 
the first commercially available 
tape-controlled machine tool 


While there is a profitable place for numerical con- 
trol in nearly every plant, the final decision to go 
into tape depends upon a number of economic and 
manufacturing considerations. You can come with 
confidence to Giddings & Lewis to discuss these con- 
siderations. 


Giddings & Lewis pioneered tape-controlled 
machine tools . . . has produced more major machines 
with numerical control than any other builder . . . has 
developed its own control systems . . . uses tape- 
controlled machines extensively in its own shops. . . 
and has established a numerical control research, 
development, testing, and programming center unique 
in the industry. 


Giddings & Lewis machine tools are available with 
G&L Numeripath* magnetic tape continuous-path 
control or G&L Numeripoint* punched tape discrete 
positioning control, as well as with other makes of 
control systems. These machines are specifically 
designed and manufactured to be operated under tape. 


For experienced answers to your tape-control 
questions, consult your Giddings & Lewis distributor 
or the factory. Literature available upon request. 


*Trade-marks 





FIRST tape-controlled contour milling machine. 
FIRST tape-controlled vertical boring mill. 
FIRST tape-controlled vertical turret lathe. 
FIRST tape-controlled die sinking machine. 


FIRST tape-controlled horizontal boring, drilling, 
and milling machine. 


FIRST machine tool builder to develop and man- 
ufacture its own numerical controls. 


FIRST and only builder to provide programming 


and magnetic tape preparation service for cus- 
tomers. 


FIRST builder to offer both path and point 
control. 


FIRST builder to use tape-controlled machine 
tools in its own shops. 


GIDDINGS & LEWIS MACHINE TOOL COMPANY, FOND DU LAC, WISCONSIN 


GIDDINGS & LEWIS 


GIDDINGS & LEWIS 


Ts 


FLOOR TYPE HORIZONTALS 


yr 


— 


- ] 


TABLE TYPE HORIZONTALS 


Leader in tape-controlled machine tools 


VERTICAL BORING MILLS 








the general factory manager—Bear- 
ing and Rock Bit Division, James E. 
O Connor was promoted to superin- 
tendent of the Gambrinus Bearing 
Factory, and Ropert M. DurFFIELp, 
promoted to general foreman of the 
Department 62 Machining Opera- 
tions of the Gambrinus Factory. 


NATIONAL MALLEABLE & STEEL 
Castincs Co., Cleveland, Ohio, an- 
nounces that Joun F. Torrey has 
been appointed vice-president— 
manufacturing of the company’s In- 
dustrial Division in Cleveland. He 
has been manager of the company’s 
Chicago Works. WiLL1AM Jost, JR., 
replaces Mr. Torley as manager of 
the Chicago Works, having been ap- 
pointed general superintendent ear- 
lier this yeur. 


Pennsylvania, Maryland, and 
District of Columbia 


BaALpwiN-Lima-HAMILTON CorRPo- 
RATION, Philadelphia, Pa., announced 
the formation of a new manufactur- 
ing division at Eddystone, Pa. To be 
called the Industrial Equipment Di- 
vision, the organization will be 
headed by Freperick A. FIELDER, 
B-L-H vice-president, who has been 
named general manager of the new 
division. It will continue to manu- 
facture all of the products formerly 
made by the Eddystone Division, 
and certain of the product lines pre- 
viously made at the B-L-H Hamil- 
ton Division, Hamilton, Ohio, as 
well as Loewy-Hydropress products. 
Perry W. Wuite, a vice-president 
of the corporation and a member of 
the board of directors, who has been 
general manager of the Eddystone 
Division, will move to the corporate 
offices in Philadelphia. 


BrrpsBoro STEEL Founpry & Ma- 
CHINE Co., Birdsboro, Pa., has 
changed its name to the BrrpsBoro 
Corporation. According to Presi- 
dent G. Clymer Brooke, the new 
name adequately embraces the entire 
line of manufacture of the company 
and will enable it to continue diversi- 
fying and expanding under a nonre- 
strictive company name. 

RusseELL O. Newron has joined 
the Erte Founpry Co., Erie, Pa., as 
sales manager. 


Gay on D. Rosinson joined Panc- 
BORN CORPORATION, Hagerstown, 
Md., as abrasive sales engineer for 
the Chicago district. 


Lincotn E ectric Co., Cleve- 
land, Ohio, has established a new 
district office in Washington, D. C. 
Witu1aM P. Douctas, field welding 
engineer for the company, has been 
named the district manager. 
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Canada 


CHARLES CHURCHILL (CANADA) 
Lrp., Toronto, Canada, is now ex- 
clusive representative in Canada for 
the HEALD MaAcuHINE Co., Worcester, 
Mass. The Churchill organization also 
maintains offices in Montreal and 
Windsor. RicHarp A. WHITNEY is 
president of the firm and Howarp 
Warp is vice-president and _ sales 
manager. 


Obituary 


Joun C. Pancsorn, co-founder of 
Pangborn Corporation, Hagerstown, 
Md., died at his home in Hagers- 
town, Md., last Christmas Eve at the 
age of seventy-five. Along with his 
brother Thomas W. Pangborn, he 
founded the well-known blast clean- 
ing and dust-contro] manufacturing 
concern in New York City in 1904. 
The company and its management 
moved to Hagerstown in 1912. In re- 
cent years he had served as vice- 
chairman of the board of directors 
and of the Pangborn Foundation. 
During his lifetime of philanthropy 
and service, Mr. Pangborn received 
many awards, and was a member of 
many community and fraternal or- 
ganizations. 


New Books 


MANUAL OF LINGUISTS AND TRANS- 
LATORS. By W. W. Bower. 451 
pages; 5 1/2 by 8 1/2 inches; 
no illustrations. Published by 
the Scarecrow Press, 257 
Fourth Ave., New York, N. Y. 
Price, $10. 

Included in this volume are: Clas- 
sification of Languages; a Directory 
of Linguists, Translators, Interpret- 
ers, and other foreign language 
specialists all over the world; Inter- 
national Translation Fees; Legal In- 
formation about Translations, Copy- 
rights, Patents; Bibliography of 
Special Dictionaries, Encyclopedias, 
Manuals, Reference Works and 
Other Linguistic Aids; a Brief Guide 
for Translators; Useful Tables of 
Conversion Systems. A considerable 
amount of information relating to the 
translation of technical and scientific 
material is included. 


METALLIZING Hanpsook. 345 pages; 
6 by 8 1/2 inches; illustrated. 
Published by Metallizing Engi- 
neering Co., Inc., 1101 Prospect 
Ave., Westbury, L. I., N. Y. 
Price, $5 postpaid. 

This completely new metallizing 
handbook contains information in- 


cluding the very latest developments 
in the spraying, in powder form, of 
high melting point ceramics, such as 
alumina and zirconia, and hard-fac- 
ing alloys including tungsten carbide. 
Profusely illustrated with pictures, 
diagrams, charts, and tabulated en- 
gineering data, it is an invaluable 
reference for anyone concerned with 
product design and materials en- 
gineering, as well as with machine 
maintenance, corrosion protection of 
iron and steel structures, 
posed equipment. 


and ex- 


Coming Events 


Apri, 21-28—ASTE Tool Show 
will be held at Detroit Artillery Ar- 
mory, Detroit, Mich. For additional 
information write to Leonard 
Abrams, exposition manager, Amer- 
ican Society of Tool Engineers, 
10700 Puritan Ave., Detroit 38, 
Mich. 


ApriL 25-26—ASME Maintenance 
and Plant Engineering Conference 
will be held at the Chase-Park Plaza 
Hotel, St. Louis, Mo. For additional 
information, write to L. S. Dennegar, 
director of public relations, ASME, 
29 W. 39th St., New York 18, N. Y. 


Aprit 25-29—ASME Metals En- 
gineering Division—AWS Conference 
will be held at the Biltmore Hotel, 
Los Angeles, Calif. For further in- 
formation: L. $. Dennegar, director 
of public relations, ASME, 29 W. 
39th St., New York 18, N. Y. 


May 9-13—Southwestern Metal 
Exposition will be held at State 
Fair Park, Dallas, Tex. For further 
information inquire of Chester L. 
Wells, exposition manager, the 
American Society for Metals, Metals 
Park, Novelty, Ohio. 


May 17-19—ASME Production 
Engineering Conference will be held 
at the Schroeder Hotel, Milwaukee, 
Wis. For additional information: 
L. S. Dennegar, director of public 
relations, ASME, 29 W. 39th St., 
New York 18, N. Y. 


May 23-26—-ASME Design En- 
gineering Conference and Show will 
be held at the Statler-Hilton Hotel, 
New York, N. Y. For further infor- 
mation: L. S. Dennegar, director of 
public relations, ASME, 29 W. 39th 
St., New York 18, N. Y. 
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YOU BE THE JUDGE 





Some of our customers are hardboiled characters who cut their teeth on blue chips 
and were weaned on cutting oil. No kidding, they are really down to earth. Yet they 
have told us that the Famco mill is the finest mill they have ever used. 

Naturally, they have an easy time convincing us. We build them. But how can 
you be convinced? 

We would like your opinion! Write for the brochure describing these machines or 
ask for the address of your nearest dealer. We'll be happy to oblige. In that way, you 2 H.P. MILL 
can judge Famco’s milling machine superiority for yourself. 


MACHINE COMPANY xenosna 1, wisconsin 


Manufacturers of: TRACER MILL 
Milling Machines, Presses « Air, Arbor, Power, Foot - Squaring Shears, Band Saws. 





Yoder Rotary Slitters 
reduce inventory... 
speed production 


To help meet the demands of tight production schedules, 
YODER Slitters reduce mill-width stock quickly and 
economically to desired widths. If your needs are as 
low as 100 tons per month, time and manpower savings 
alone will offset the cost of your YODER Slitter in 
a matter of months, while reducing basic inventories. 
Compactly designed, standard YODER Slitters are built 
to handle standard coil widths...completely engineered 
lines for special requirements. 


YODER accessories, such as coil cars, swivel unloaders, 
scrap choppers, scrap disposers, plate levelers and coil 
boxes, make stock handling fast and easy. 


YODER also makes a complete line of Cold Roll-Form- 
ing equipment and Pipe and Tube Mills. To profit from 
YODER’S years of engineering and service experience, 
contact your local YODER representative or send for 
the YODER Slitter Manual. 


THE YODER COMPANY 


5604 Walworth Avenue 7 ° Cleveland 1, Ohio 


Investigate the many advantages of 
YODER-engineered Slitter Installa- 
tions. Write today for this comprehen- 
sive, 80 page YODER Slitter Manual 
...it’s yours for the asking! 


ROTARY SLITTING LINES 


PIPE AND TUBE MILLS Gerrous or non-ferrous) 
cOLD ROLL FORMING MacHinngs aed 


Pinas ik tli td tc 


ENGINEERING 
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THE PATENTED RIB 
that cannot be duplicated 


SPECIFY 
SPEEDICUT “ CHIPBREAKER" 
SPEED WITH SAFETY 














To find headings easily, look for capital letters at top of each page to denote location. 





ABRASIVES, Disc ABRASIVES, Polishing, apron Etc. AIR GAGES, Dimensional—See Gages 
Ooh os ey ga 400 N. Lexington Ave., Macklin Co.. Jackson, Mic Air Comparator 
ittsbur 


» Pa. Norton Co., | New Bond < Worcester 6, Mass. 
Gardner Machine Co., Beloit, Wis. 


Macklin Co., Jackson, Mich. ACCUMULATORS, Hydraulic 
Norton Co., 1 New Bond St., Worcester, Mass. Erie Foundry Co., 1253 W. 12th St., Erie, Penna. 
AIR GUNS 
Chic Pneumatic Tool Co., New York, 17, 


Schrader’s Sons, A., 470 Vanderbilt Ave., 
Brooklyn 38, N. Y. 





AIR TOOLS—See Grinders, Portable, 
Pneumatic—Drills, Portable, Pneu- 
matic, Etc. 


its specifications add up 


to high production capacity 


ALLOY STEELS 

Allegheny Ludlum Stee! Corp., Pittsburgh, Pa. 

Bethlehem Steel Co., Bethlehem, Pa. 

Columbia Tool Steel Co., Chicago Hts., tl. 

Crucible Steel Co. q America, P. O. Box 2518, 
Pittsburgh 30, 

Jessop —s Co., Washington, Penna 

Ryerson ¥, Son, Inc., 2558 W. 16th 
St., Chicog. 18, fi. 

VU. S. orp., gg eng & Steel Corp. 
Div., 436 7th Ave., Pittsburgh, 

Vanadium Alloys Steel Co., Liebe Pa. 

—=— lock, Lovejoy & Co., Inc , Cambridge. 

ass. 


ALLOYS, Bearing 


Bunti Brass & Bronze Co., 715 Spencer, 
Tol 1, Ohio 

Crucible Steel Co. Mg America, P. O. Box 2518, 
Pittsburgh 30, 

Mueller Brass Co., Port Huron, Mich. 


ALUMINUM and Aluminum Products 


Revere Copper & om Inc., 230 Park Ave., 
New York 17, N. 


R & Son,'J XE, 16th & Rockwell Sts., 
Logan No. 6565 14” Lathe ii vB Fs "i. os. ockwell Sts 


Logan designs greater reliability and accuracy, and ag speeds ANGLE PLATES—See Set-up Equipment 
. . to 20 rpr 
longer life into its lathes by a generous combination of tay 


high-capacity features. For instance — le ha an 
co cnuc 


pe ANNEALING FURNACES 
Eisler Engrg. Co., 750 So. 13th St., Newark 3, 
precision ball bearings with built-in preload 14 swing 


pie ie General Electric Co., Schenectady 5, N. Y. 


@ An oversize spindle with 15s” bore turns on four super- 


@ A variable-speed drive lets you change speed while work 
, 9” swing over 
is turning — without shifting belts 
¥ saddle cross slide 


@ A warp-free lathe bed with high, strong walls braced by 40” between ARBOR PRESSES—See Presses Arbor 
oversize ribs to withstand heaviest stresses; two V-ways centers s 


and two flat ways are flame-hardened and precision-ground. 


There are many more reasons why this and other Logan — RS biog eae 
Lathes have a ~osge capacity. The complete specifications Brown | Sharpe Ge Mio, Co., Providence, . 
Wri " atr t t 
tell the story. Write for them ont Mi fend mills) ario leoge 
Cincinnati Sogive Co., Milling Mch. 
Div pure Ov Cincinnati 9, Ohio 
LOGAN ENGINEERING CO. Dept. K-260 4901 Lawrence Avenue. Chicago 30, lilinois Cleve lveland. Twit Drill Co., 1242 E. 49th St., 
Jacobs Mfg. Co., West Hartford, Con 
& T recker, A seaand 6784 W. "National, 
Milwaukee > 


Mich. Co., Inc., Nsport. ind. 
Standard Tool Co., 3950 Chee Ave., Cleve- 
land 14, Ohio 
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for all your heavy duty boring and drilling requirements 


NOW: NUMERICAL CONTROL by Cariton Controls Corp. for 
Carlton 4H and 5H horizontal drills and for Model ARS planer type 
boring and drilling machine. Write for complete information. 


THE CARLTON MACHINE TOOL CO., CINCINNATI 25, OHIO / Specialists in boring and drilling machines since 1916 


MACHINERY, February, 1960 For more data circle this page number on card at back of book 223 

















BEGG ours suunnunny oe, TTT 
: a RX RG CUSTOMER idl 


FP TOT 








Tuts CERTIFIES THAT THERE IS ON 





“In my job shop in 
== Denver I have twelve 
== LeBlond Lathes, six of 
=: them purchased in the 


ua AA last year. LeBlond 
A 
SE Lathes are the best dollar 


& : On nat of dal — = , A ==> investment I can make.” 
ye beltee Ac st 1, 1960, = : 
the R. K, LBlond Machine 
» Tool , Cincinnati 8, Ohio 


aot a valuable and. 
useful mT the sender. 














“Having a new LeBlond is better than having the cash.” Call a LeBlond representative or ask a LeBlond owner. 
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give hima definite = 
advantage over his 
competition. It’s things 
like this that make m 














The R. K. LeBlond Machine Tool Co., Cincinnati 8, Ohio 
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Product Directory 





send your 


SOS. 


to our 


Dil Socket Screw Products 


*“S pecialists On Sockets...” 


are all Blue Devil distributors 


When you have a problem involving socket screws or their 
application, it will pay you to call in your nearby Blue Devil 
distributor. His well qualified experience is always at your 
service, and he carries complete stocks for immediate 
delivery in any quantity. 





il 
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ARC WELDERS—See Welding Equip- 
ment, Arc 


ASSEMBLING MACHINES 

Detroit Power Screwdriver Co., 2799 W. Fort 
St., Detroit 16, Mich. 

Lamb F. J Co., 5663 E. Nine Mile Rd., 
Detroit st Mich. 

Sheffield Corp., Box 893, Dayton 1, Ohio 


AUTOMATIC SCREW MACHINES—See 
Screw Machines, Single and Multiple- 
Spindle Automatic 


=: 
& Inc., 1 ; 
“= se Chicago 6, Mn a oe 


BACTERICIDES 
er y < eee Inc., 26 Rector St., New York 


’ 


BALANCING EQUIPMENT 

Cope Gore. 405 ~<a Ave., New York 17, 
Devil” Co., Des Plaines, 

Gisholt Machine ag 1309, 3 Washington Ave., 


Madison 10, 
Kurt ee inc., 42 Exchange Place, Jer- 


sunetrand i Mach. Tool Co., 2531 11th St., Rock- 
ford, Ill. 


BALLS 


Hoover Ball & Bearing Co., Ann Arbor, Mich. 
Kennametal, Inc. Latrobe, na. 


BAR MACHINES—See Screw Machines, 
Single and Multiple-Spindle, Auto- 
matic 


BAR STOCK, Non-ferrous 
nee oe & Bronze Co., 715 Spencer, 


Mueller Brome Co. Port Haren, i 


Ryerson 
opal ral tay Chicago & 8, aii 


my ath & Rock- 


BAR STOCK AND SHAFTING, Steel 
Bethichem, Steet Co., 701 East Third St., Beth- 


Boston ene Works, 14 Hayward St., Quincy 71, 


Crucible Steel Co. a America, P. O. Box 2518, 
Pittsburgh 30, 
Jessop Stee! Co., wean 


ington, P. 
Ryerson Joseph T Wy Inc., orth & Rock- 
well $ts., icago 8, 


BEARING PILLOW BLOCKS AND 
CARTRIDGES 
Fafnir Bearing Co., New Britain, Conn. 


BEARINGS, Ball 


Ball & Roller Coame Co., Danbury, Conn. 
Boston Gear Works, 3200 Main St., North 


pele Hers, et = , Pough hk oe N. Y. 

‘a r’ aug sens 

Ball &°E he ot Ann Arbor, Mich. 

Marlin Rockwell 5 alae So0 Chandler’ Bidg., 
Jamestown, 

Nice Ball Searin ie 30th & Hunting Park 
Ave., Philadelphia, Po. 

Norma- Hoffman Bearings Corp., Stamford, 


Coni 
SKF industria, Inc., Philadelphia, Penna. 


BEARINGS, Bronze and Special Alloy 
Boston Gear Works, 3200 Main St., North 


incy, Mass. 
Bunting. Brass & Bronze Co., 715 Spencer, 
Toledo, Ohio 


MACHINERY, February, 1960 





reduce costly manual labor with 
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AIR OPERATED CHUCKS 





DISTRIBUTORS 
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SOLD 
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Specify PANNIER 
STEEL STAMPS 


ol ame Mm (olalel-Vamili-We) 


CLEANCUT MARKING 


29,335 hammer blows —and still marking 
cleanly — Pannier Letter and Number Stamps 


Rounded corners for 
finger comfort 


Rounded head distri- 
butes impact, re- 
duces mushrooming. 


Type size 
Identification 

Added metal in Pan- 
nier fillet increases 
durability. Correct 
bevel gives cleorer 
impression, longer 
life. Outside bevel 
longer than inside 
for protection of 
character face. 


Made of the finest tool steel and correctly 
heat treated for best combination of hard- 
ness and toughness, Pannier single char- 
acter stamps can take it! Scientific shap- 
ing and accurate engraving insure a long 
life of good, clear impressions. Available 
in letters, figures and special symbols, 
and in light, medium or heavy duty 
design. 


Extra tough steel forging stamps for 
hot or cold, heavy duty marking 


Hand-style 


Fullered style 


Wood 
handle style 


For stamping names, part or patent 
numbers, trade marks and similar mark- 
ings, Pannier forging stamps are made 
in four styles: —Hand-style, fullered for 
wire handle and wood handle style with 
eye parallel or perpendicular to lettering. 
All are designed and heat treated for 
clear impressions and long service. All 
are covered by the Pannier Master 
Marker guarantee. 


eeeoeeekeeee?%ee?e#eee ®@ 


Supreme Holders with “Roto-Pin”’ 
for quick, easy number change 


’ 
‘ 
' 
. 
v 


An easy, half-turn 
flip for Roto-Pin re- 
leases any or all of 
the steel type for 
fast chonge. A re- 
verse flip locks them 
in perfect alignment. 


Roto-Pin makes this Pannier Master 
Marker a time saver in number change 
and makes serial number marking fast 
and efficient. The hardened anvil at the 
base of the type slot keeps type in per- 
fect alignment for equal impression. 
Machined from bar tool stock, the 
Supreme Holder has a heat treated strik- 
ing head. Both anvil and striking head 
are replaceable for longer life of the 
holder itself. Made in hand or wood han- 
dle styles, for hot or cold marking. 


Write for literature 


ah; MARKING[ <p> |DEVICES 


THE PANNIER 
319 PANNIER BUILDING 


Offices: Los Angeles @ Cleveland e Chicago « Philadelphia ¢ Birmingham 


PANNIER 


MASTER 
CORPORATION 


PITTSBURGH 12, PA. 


MARKERS 
FOR QUALITY 


For more dete circle this page number on cord ot back of book 





BEARINGS, Oilless 
Bunting Brass & Bronze Co., 715 Spencer, 


R bane agd oxeph T. & Son, | 16th & Rock 
erson, Jo: ‘ in, Inc., ock- 
"ven Sts., Chicago 8, Ill. 


BEARINGS, Roller 


Ball & Roller Bearing Co., Danbury, 
International Bail & Roller Bearing — , 3123 
Eastlake, Seattle 2, Wash. 
Marlin-Rockwell Corp. ., 402 Chandler 
Jamestown, N. Y. 
—— Bearings 


Bidg., 


Corp., Stamford, 

neem Bearing Co., Inc., 541 
Syracuse, 

SKF Industries, Inc., Philadelphia, Penna. 

Timken Roller Bearing Co., Canton, Ohio 


Seymour St., 


BEARINGS, Thrust 

Ball & Roller Bearin 

Bunting Brass & 
Toledo, Ohio 

Fafnir Bearing Co., New Britain, Con 

Marlin-Rockwell Corp., 402 Chandler Bidg., 
Jamestown, N. Y. 

ae Ball Bearing Co., Nicetown, Philadelphia, 


Co., Danbu 


, Conn. 
ronze Co., 5 


Spencer, 


Roliway Bearing Co... Inc., Syracuse, N. Y. 
S K F Industries, Inc., Philadelphia, Fenna. 
Timken Roller Bearing Co., Canton, Ohio 


BELT SANDERS—See Grinding 
Machines, Abrasive Belt 


BENCH CENTERS 


Brown & Sharpe Mfg. Co., Providence, R. |. 

Delta Power Too! Div., 400 N. Lexington Ave., 
Pittsburgh 8, Pa 

Sundstrand Mch. Tool Co., 2531—I11!th -.. 
Rockford, lil. 


BENDERS, Bar, Tube, Channel, etc. 

i. & Co., 2136—12th St., Rock- 
‘or 

Wallace Supplies hy Co. 1310 W. Diversey 
Paamery, Chicago 14, 

Wood, R. D., 107 


Punic ee Bidg., Phila- 
delphia 5, Penna. 


BENDERS, Plate, Etc. 
a pia Shaper Co., P.O. Box 111, Cincinnati 


C) 

Niagara Mch. & Tool ys 637 Northland 
Ave., Buffalo 11, N. 

Wallace lies Mfg. C be, 1310 W. Diversey 
Parkway, Chicago 14, 


BENDING MACHINES, Hydraulic 
Bethlehem Steel Co., Bethlehem, Pa. 
“er Forge Co., 490 Broadway, Buffalo, 
Chambersburg Engrg. Co., Chambersburg, Pa. 
Denison 1a ee Div. American Brake Shoe 
Co., Rd., Columbus 16, Ohio 
Hydraulic Press se Co., Mount Gilead, Ohio 
Niagara Machine Tool Works, 638 North- 
land Ave., Buffalo, N 
Verson Allstee! Press Co., 93rd St. & S. Ken- 
wood Ave., ae wif. 
Wallace Supplies M ’ Co., 1310 W. Diversey 
Parkway, Chicago 14, Ill. 


BENDING MACHINES, Pipe 
— Forge Co., 490 Broadway, Buffalo, 


Wallace Supplies “ys Co., 1310 W. Diversey 
Parkway, Chicago 14, TT 


BENDING ROLLS 


Cleveland Punch & Shear P+ aa Co., 3917 
St. Clair Ave., Crees Ohio 
Niagara Mch. & Toot Wks, 637 Northland 


Ave., —, un 
Wallace te, 1310 W. Diversey 


Parkway, Suuee hie. C2 


BLAST CLEANING EQUIPMENT 
Pangborn Corp., Hagerstown, Md. 


BLOWERS 
puree Forge Co., 490 Broadway, 


Buffalo, 
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COOLANT PUMP 


el BUILT 


COST LESS TO OPERATE 


Write for our 


FREE 


(Oelae(-lali-e 
Catalog 


Ttuthma 


MACHINERY CO. 


* COOLANT PUMPS 
* CIRCULATORS + AGITATORS 
* MOLTEN METAL PUMPS 





BLUING LAYOUT 
Dykem Co., 2307 N. 11th St., St. Louis 6, Mo. 


BOLT and NUT MACHINES 
vay om er Co., Inc., 42 Exchange Place, Jersey 

¢ Roel Veund & Mach. Co., Wa- 
Waterbury é ry ac °., Wa 


BOLTS, NUTS and SCREWS 
Allen Mtg. Co., Bloomfield, Conn. 
Bethlehem Stee! Co., 701 East Third St., Beth- 


Northwestern Tools, Inc., 115 Hollier Ave., Day- 
Ne” Inc., 42 Exchange Place, Jersey 

, Burdsall & Ward Bolt & Nut Co., 

y° Ne Co! 400 Vulcan St., Buffalo, 


BOOKS, Technical 
indent Press, 93 Worth St., New York 13, 


BORING BARS 
ey er. * Bros. _ om 5913 W. Armstrong 


icago 46, lil 
Bullard Co., 286 Canfield Ave., Bridgeport 6, 


Davis Sering te Tool Baw ciddings a Lewis Ma- 
chine T: Fond du 


Delta Power Fool, _ 400 N. Laeteeten Ave., 
cate 


me ifcrobore, Div., 2720 W. Fourteen Mile 
yo hy Oak, Mic 
Ingersol'M Milling Mch. co. 2442 Douglas St., 


mn i, Latrobe, Penna. 
Metallurgical Products Dept. of General Electric 
Sa Save 327, Roosevelt Park Annex, Detroit 
ich. 


Universal Engineering Co., Frankenmuth 2, 
Mich, 


Van Norman Machine Co., 3460 Main St., 
Springfield 7, Mass. 


Warner & Swasey, 5701 Carnegie Ave., Cleve- 
land 3, Ohio . 


Ff Woodward Heights Bivd., 
ic 
bas H. & Co., 400 Vulcan St., Buffalo 


’ 


BORING HEADS 
American Setees Corp., 1232 Penn Ave., Pitts- 
burgh 22 
Baker. Brothers Inc., 1000 Post Ave., Toledo 
Bridgeport ee. Inc., 500 Lindley St., 
B vont ing Grinder Co., Clinton St., 
Davis Boring’ Tool Div., Giddings hs Lewis Ma- 
come tes Co., Fond du Lac, 
Microbore Div., 2720 Ww. Fourtesn Mile 


,, Royal Oak, Mich. 
— fhachine Co., 10 New Bond St., Worces- 


Mass. 
Ingersoll fond. ie Mch. Co., 2442 Douglas St., 


-Dixon Co. Hanover, P 


tandard Electrical ‘Tool Co., 2560 River Rd., 
Cincinnati 4, Ohio 


U Mich saci Co., Frankenmuth 2, 


lesson ., 1220 Woodward Heights Bivd., 
Detroit 34, Mien. 


BORING MACHINES 
Austin Industrial Corp., White Plains, N. Y. 
Coe Bros. Inc., 1000 Post Ave., Toledo 10, 


Buhr Machine Tool Co., 839 Greene St., Ann 
Arbor, Mic’! 

Bullard Co., Brid rt 6, Conn. 

Burg Tool “and G. Co., ine., 15001 S. Fi- 
gueroa, Gardena, Calif. 

Consolidated a? Tool Div., 565 Blossom Rd., 
Rochester 10, N. Y. 

Coss Corp., 405 Lexington Ave., New York 17, 


Cross Co., P.O. Box 3835, Park Grove Postal 
Sta., Detroit 5, Mich. 


Davis & Thompson Co., 4460 N. 24th St., Mil- 


DeVii Weg Machine Co, Fair St., R | Oak, Mich. 
ine air oya ic 

Ex-CellO Corp 00 Oakman Bivd., Detroit 
ich. 


Giddings . Lewis Machine Tool Co., Fond du 


Gray te, G. A., 3611 Woodburn Ave., Cincin- 

no 

Hamilton Div. ., Baldwin-Lima-Hamilton Corp., 
Hamilton, Ohio 

Heald ee Co., 10 New Bond St., Worces- 
ter 6, Mass. 





’ 
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1 Sarg Mch. Co., 2442 Douglas St., 


: Co., 5663 E. Nine Mile Rd., 


ich. 
Moline Tool sam Moline, | 
National Automatic Toot ‘i. Inc., S. 7th and 
N. Sts., Richmond, 


. Sts., 

New Britain Mch. ‘Cou * New Britain-Gridley 
Mch. Div., ‘e Britain, Conn. 

Olivetti Corp. of America, 42- 33 Northern 
Bivd., Island C AP. 

Orban art - Inc., 42 ates Place, Jersey 


Ci 
shetfleid Co "RY Box i Dayton 1, Ohio 
Snyder Corp., 3400 E. Lafayette Ave., Detroit 


Mic’ 
Woles-Strippit, Inc., Akron, N. Y. 


BORING MILLS, Horizontal 

American Schiess Corp., 1232 Penn Ave., Pitts- 
burgh 22, Pa. 

Bullard Co., Bridgeport 6, Conn. 

Cincinnati Gilbert Machine Tool Co., 3366 
Beekman St., Cincinnati 23, Ohio 

Consolidated Mch. Tool Div., 565 Blossom Rd., 
Rochester 10, N. Y. 

—* Corp., 405 Lexington Ave., we York 17, 


DeVlieg Machine Co., Fair St., ” Royal Oak, 


Giddings & Lewis Machine Tool Co., Fond du 


Lac, we 

Gray, G. A., Co., 3611 Weodburn Ave., Cin- 
cinnati : Ohio 

Innocenti, Milan italy 

Lucas Mch. Tool Div., New Britain Mch. Co., 
12302 Kirby Ave., Cleveland 8, Ohio 

New Britain Mch. Co., New Britain, Conn. 


Sn a ns Corp., 3400 E. Lafayette Ave., Detroit 
ich 


BORING MILLS, Vertical 
American Schiess Corp., 1232 Penn Ave., Pitts- 
burgh 22, Pa. 
Charles, 5 Rue Montalivet, Paris, 


Bullard ce, 286 Canfield Ave., Bridgeport 6, 
nn 


onn. 
Consolidated pact. Tool Div., 565 Blossom Rd., 
ochester Y. 


Cosa Corp., 408 Lexington Ave., New York 17, 


Giddings, & & Lewis Machine Tool Co., Fond du 
ac 
Hamilton ‘Div. 
Hamilton, Ohio 
Kaukauna inechine & Foundry Div., Long 
aukauna 


Baldwin-Lima-Hamilton Corp., 


& Lewis Machine Tool Co., 
King Machine Tool Div., Raaatiean Steel Mound. 
a 11 Tennessee Ave., Cincinnati 29, 


Ohi 
New Britain Mch. Co., New Britain, Conn. 
Sryder ie aa 3400 £. Lafayette Ave., Detroit 


BORING TOOLS 

American Schiess Corp., 1232 Penn Ave., Pitts- 
burgh 22, Pa. 

Armstrong Bros. Tool Co., 5213 W. Armstrong 


Ave., cago 46, lil. 
Bullard Co., 286 Canfield Ave., Bridgeport 6, 
Crucible Stee! Co. s America, P. O. Box 2518, 
Pittsburgh 3' 


0, 
Davis Boring To Tool Div, Pag ogy Lewis Ma- 
chine T Fond ‘d 


DeVii osRoad, Mercato Div., 2720 W. Fourteen Mile 
Royal — ddich. 
“9 Corp,, | 00 Oakman Bivd., Detroit 


Masetn Sincdustries, Inc., Ashtabula, Ohio 
— ~. Products Dept. of General Elec- 
Box 237, Roosevelt Park Annex, 
Detroit $2, Mich. 


Vascoloy-Ramet Corp. ., Wau 


in, Ut. 
1220 Woodwa Heights Bivd., 
Woerrott 26 Mich. 


Williams, J. H. & Co., 400 Vulcan St., Buffalo 


’ 


BRAKES, Press and Bending 


Cincinnati Shaper Co., P.O. Box 111, Cincin- 
nati 11, Ohio 

Cleveland’ Crane & E g. Co., Wickliffe, Ohio 

& Shi Co. Omiltor 1, Ohio 

Niagara Mch. & Tool Wks., 637 Northland 
Ave., Buffalo 11, 

Verson Allstee! Press i “93rd St. and S. Ken- 
wood Ave., Chicago, |! iil. 


BRASS 
Aanestcgn Brass Co., 25 Broadway, New York 


Muelier Brass Co., Bort Huron 35, Mich. 
Revere Copper & Bross, Inc., 230 Park Ave., 
New York, N. Y. 
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THE LATHE: 

——ON-YOUR FLOOR 
WILL PRODUCE 
MUCH MORE. 


Here’s a real turning technique 
breakthrough! The Air-Tracer 
Pak is just what the name im- 
plies—a portable, easily applied 
device for temporarily or perma- 
nently adding to many standard 
Monarchs in your shop all the 
advantages of Air-Gage Tracer 
production. 

And what are those advan- 
tages? In a nutshell, this, the most 
accurate duplicating method in 
general use, always outproduces 
manual operation up to 8 to 10 
times. It sizes automatically and, 
using only a single running tool, is 
ideal for small lot repetitive work 


IF IT CAN BE TURNED, 
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3..The New Air-Tracer Pak... 
Portable Unit for Standard 
Monarchs in Your Plant 





without the need for expensive 
form tools or multiple tool setups. 

Its accuracy of + .001” on most 
work often cuts in half the stock 
left for grinding; sometimes elimi- 
nates grinding and polishing. It 
allows complete setup change in as 
little as 15 to 20 minutes and tool 
change in 1 minute. It is also the 
simplest, most trouble-free of all 
lathe duplicating units. 

The photos show how the tracer 
slide assembly quickly replaces 
the regular compound rest on the 
cross slide. Note the template 
support and micrometer dials— 
the portable, completely self-con- 


THERE'S A MONARCH TO DO 


For more data circle this page number on card at back of book 


tained power unit at the front of 
machine with air supply and elec- 
trical connections in the base. 

Presto! it’s on. And presto! it’s 
off. Yet it’s an adaptation of the 
time-tested swiveling Air-Gage 
Tracer with the versatility to han- 
dle the more complex turning, bor- 
ing and facing jobs. 

This is news! Write—or phone 
today — for the full story... 
The Monarch Machine Tool 
Company, Sidney, Ohio. 


IT BETTER AND FASTER 
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means a complete plece... 


at each index cycle 


When a piece is finished it is 
completely finished without the 
necessity of a second opera- 
tion. Furthermore it means more 
finished pieces in a given peri- 
od of time and greater accura- 
cy in every finished piece. 


The "1-2-3" Method is ex- 
clusive with Goss & De- 
Leeuw. With it, three ends 
of a piece can be ma- 
chined at a single chuck- 
ing of the work, simulta- 
neously or in sequence 
depending on the opera- 
tions involved. It will pay 
you to investigate. 


Send for illustrated literature 
giving detailed information. 
Send samples and ask us to 
give you cost estimates of han- 
dling this work on a “1-2-3” 
Goss & DeLeeuw Automatic 
Chucking Machine 


GOSS and peLEEUW 


MACHINE COMPANY, KENSINGTON, CONN., U. 


For more data circle this page number on card at back of book 





BROACHES 


du Mont Corp., Greenfield, Mass. 

Equitable Engineering, Royal Om, Mich 

Ex-Cell-O Corp., 12 Oakman Biva., ‘Detroit 
2, Mich. 

Lapointe Machine Tool Co., Hudson, Mass. 

Metallurgical Products Dept. ot Genera! Elec 
tric Co., Box 237, Roosevelt Park Annex, 
Detroit ‘=. Mich 

National Broach t Mch. Co., 5600 St. Jean 
Ave., Detroit 2, Mich 

Orban, Kurt Co., Inc., 42 Exchange Place 
Jersey City 2, 'N. 

Sundstrand Mch. Too! Co., 2531—IIth St., 
Rockford, Ill. 

ie ‘Tap & Die Co., 16 Arch St., Green 
iel 

Wesson ~ "1220 Woodward Heights Blvd 
Detroit 26, Mich. 


BROACHING MACHINES, Internal 

Lapointe Machine Tool Co., Hudson, Mass 
rban, Kurt 5, Inc., 42 Exchange Place 
Jersey City 2, oY 

Pioneer Broach co, 6434 Telegraph Rd., Los 
Angeles 22, 

Sundstrand Mech. — Co., 2531—IlIth St., 
Rockford, III. 

Wilson, K. R., inc., 211 Mill St., Arcade, N. Y 


BROACHING MACHINES, Surface 

Cincinnati Milling Machine Co., Special Ma 
chine Div., Marburg Ave., Cincinnati 9, Oh: 

Lapointe Machine Tool Co Hudson, Mass. 

Orban, Kurt s% Inc., 42 Exchange Place 
Jersey City 2 J. 

Pioneer Broach ‘Co., 6434 Telegraph Rd., Los 
Angeles 22, Cal. 

Sundstrand Mech. Tool Co., 2531—II!th St 
Rockford, 


BRONZE 


American Brass Co., Waterbury 20, Conn 
Mueller Brass Co., Port Huron 35, Mich. 


BRUSHES, Industrial, Tampico, Wire 
Wheel, Etc. 

Delta Power Tool Div., 400 N. Lexington Ave 
Pittsburgh 8, Pa 


Osborn Mfg. Co., 5401 Hamilton Ave... Cleve 
land, Ohio. 


BUFFERS 

Delta Power \ wy" pee-. 400 N. Lexington Ave 
Pittsburgh 8, 

Hammond AA Builders, inc., Kalama 
zoo, Mich. 

Standard Electrical Tool Co., 2488-90 River 
Rd., Cincinnati, Ohio 


BULLDOZERS, Metalforming 

Birdsboro Corp., Birdsboro, Pa. 

Elmes Eng. Div., American Steel Foundries 
1150 Tennessee Ave., Cincinnati 29, Ohio 

Erie Foundry Co., 1253 W. 12th St.. Erie, 
Penna. 


Lake Erie Machinery Corp., 470 Woodward 
Ave., Buffalo 17, 7. 


BURNISHING MACHINES 


Hamilton Div., Baldwin-Lima-Hamilton Corp., 
Hamilton, Ohio 


Lamb, F. Joseph om 5663 E. Nine Mile Rd., 
Detroit 34, Mich 


BURRING MACHINES—See Deburring 
Machines 


BURRS—See Files and Burrs, Rotary 


BUSHINGS, Drill Jig 

Ex-Cell-O Corp., 1200 Oakman Blivd., Detroit 
32, Mich. 

Metal Corbides Cor, ., 6001 Southern Bivd., 


Youngstown 12, Ohio 
Universal Engrg. €o., Frankenmuth, Mich. 


BUSHINGS, Hardened Steel 
Universal Engrg. Co., Frankenmuth, Mich. 


BUSHINGS, Non-ferrous and Powdered 
Metal 
as > Brass & Bronze Co., 715 Spencer, 
io 
usual Engrg. Co., Frankenmuth, Mich. 


CALIPERS, Spring, Firm-Joint, Transfer, 
Hermaphrodite, etc.—See Layout and 
Drafting Tools Machinists’ Small 
Tools 
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model “S” 24 useful spindle 
speeds, 66 feeds & threads 
heavy duty 16” 

medium duty 20” 


model 280 16 useful spindle 
speeds, 60 feeds & threads 
heavy duty 14", 16” 
medium duty 20” 


The Springfield Machine Tool Company 
Springfield, Ohio 
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Engine & 
Toolroom 
Lathes 


Springfield lathes have 10, 15 or 20 horsepower motors 
for heavy cuts, and have simple, practical features that 
keep the operator productive and keep the maintenance 
man away. Pressurized mist lubricates the headstock. 
Only four gears are in mesh for a given speed—the others 
run free. Clean, functional design and simplified controls 
promote pride of workmanship and minimum waste 
motion. 

Ruggedness with precision has always been charac- 
teristic of Springfield lathes—because they are built to 
one standard of excellence. A Springfield engine lathe 
meets the accuracy standards set up for toolroom lathes 
—without any cost penalty. 

Whenever you want maximum power and efficiency, 
and the cost designed out by designing simplicity in, con- 
sider a Springfield lathe. A full range of attachments is 
available—hydraulic contouring and reproducing, plain 
and universal relieving, taper, etc. 

If you would like to know more about Springfield 
lathes, please write for Bulletins 190-G and 201-G. 


SPRINGFIELD 
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NOW! AUTOMATE 


HEAVY DUTY DRILL PRESSES 


al ie — ] —5 OF 4 a me 


SELF-CONTAINED — HYDRAULIC FEEDS! 


A COMPLETE 
HYDRAULIC POWER 
PACKAGE TAILORED 
TO YOUR DRILL 
PRESSES AND YOUR 
WORK REQUIREMENTS! 


Unit consists of 


heavy-duty pang. 
transmission arm 


and portable console 
housing control valves, 
hydraulic tank and pump 


MEMBER 


With new Beckett Hydraulic Feeds 
you can now ECONOMICALLY 
AUTOMATE older type drill presses, 
having capacities up to approx. 114” 
in steel, for high production drilling and allied work. Precision controls 
provide completely variable and quickly adjustable approach speed, 
slow-down for work entry, thrust, and return speed. Limit switches and 
extremely fast reaction of the Beckett “Hi-Cyclic” Control Valves pro- 
vide reliable depth control. These Beckett units are tailored to each 
installation. Write now for full details. 

See our catalog in Sweet’s Machine Tool Catalog File, Index No.-42- 


DISTRIBUTORS IN MAJOR CITIES COAST -TO-COAST AND CANADA 
BECKETT-HARCUM CO. 
987 W. LOCUST STREET, WILMINGTON, OHIO 
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CALIPERS, Vernier 

Brown & Sharpe Mfg. Co., Providence, R. |. 

DoALL Co., Des Plaines, Ill. 

Scherr, George, Co., Inc., 200 Lafayette St., 
New York 12, N. Y. 


CAM CUTTING MACHINES 
Cos Sore. 405 Lexington Ave., New York 


Orban, Kurt Co., !nc., 42 Exchange Place, 
Jersey City 2, N. Y. 

Van Norman Machine Co., 3640 Main St., 
Springfield 7, Mass. 


CAMERAS, High Speed 
Wollensak Optical Co., Rochester 21, N. Y. 


CAM MILLING AND GRINDING 
MACHINES 

American wa Corp., 1232 Penn Ave., Pitts- 
bur |, Pe. 

Baird Machine Co., 1700 Stratford Ave., Strat- 
ford, Conn. 

Landis Tool Co., Waynesboro, Pa. 

Rowbottom Machine Co., Waterbury, Conn. 


CAMS 

Brown & Sharpe Mfg. Co., Providence, R. 1. 
Eisler Engrg. €o., Ine, 786 $. 13th, Newark 3, 
Equitable Engineering, Royal Oak, Mich. 
Rowbottom Machine Co., Waterbury, Conn 


CARBIDES 


Allegheny Ludlum Steel Corp., Pittsburgh, Pa. 
Cosas atrobe, 411 W. Ontario St., Chicago 


DoALL Co., Des Plaines, Ill. 
Kennametal, Inc., Latrobe, Penna. 
Linde Co., 30 E. 42nd St., New York 17, N. Y. 
Metal Carbides Corp., Youngstown, Ohio 
Metallurgical Products Dept. of General Elec- 
ic Co., Box 7, Roosevelt Park Annex, 
Detroit 32, Mich. 


Vascoloy-Ramet Corp., Waukegan, Ill. 
Wesson Co., 1220 Woodward Heights Bivd., 
Detroit 20, Mich. 


CASTINGS, Die 


American Brass Co., Waterbury 20, Conn. 
Madison-Kipp Corp., Madison, Wis. 


CASTINGS, Non-ferrous 


Bethlehem Steel Co., 701 East Third St., Beth- 
lehem, Pa. 

Mueller Brass Co., Port Huron 35, Mich. 

Shenango Furnace Co., Dover, Ohio 

Textile Machine Works Reading, Penna. 

Vascoloy-Ramet Corp., Waukegan, 1. 


CASTINGS—Gray Iron, Malleable 
sa Steel Co., 701 East Third St., Beth- 


le , Pa. 
<a Co., 1201 W. 65 St., Cleveland 2, 


Ohio 
Kaukauna Machine & Foundry Div., Giddings 
& Lewis Machine Tool Co., Kaukauna, Wis. 
Malleable Castings Council, 781 Union Com- 
merce Bidg., Cleveland 14, Ohio 
i etal Corp., New Rochelle, N. Y. 
Shenango Furnace Co., Dover, Ohio 
Sundstrand Mch. Tool Co., 2531 IIth St., 
Rockford, Ill. 
Textile Machine Works, Reading, Penna. 


CASTINGS, Steel, Stainless, etc. 


Allegheny Ludium Steel Corp., Pittsburgh, Pa. 
Beth lehem Steel Co., 701 East Third St., Beth- 


lehem, Pa. 
Birdsboro Corp., Birdsboro, Pa. 
Jessop Stee! Col, Washington, Penna. 
CEMENT, Abrasive Disc 


Delta Power Tool Div., 400 N. Lexington Ave., 
Pittsburgh 8, Pa. 


CENTER-DRILLING MACHINES 
— irae Inc., 1000 Post Ave., Toledo 
q io 
Sundstrand Mch. Tool Co., 253] Iith St., 
Rockford, Ill. 


CENTER PUNCHES—See Machinists’ 
Small Tools 


CENTERS, Grinding Machines, Indexing 
Head and Lathe 
DoAll Co., Des Plaines, Ill. 


(Continued on page 236) 
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WICKESmanship 


the ‘‘TURNING POINT” 
in Crankshaft Production! 


The WICKESman is actually a am \ 
composite of all good produc- ‘ee \ 
tion engineers . . . men who — 
aren't afraid to roll up their 

sleeves and dig out the facts for 
themselves. WICKESmanship is the 

ability to anticipate your crankshaft production 
problems and translate this know-how into lower 

initial and unit costs to you. Dispensing customer 
satisfaction for the past 105 years has become an 
everyday way of life at WICKES Machine Tool— 
and it shows up in the only complete line of CRANK- 
SHAFT LATHES built in the world today. Let your 
WICKESman show you how to increase your crank- 
shaft production and profit. He’s equipped to work 
hand-in-glove with you. Call him today. Let him intro- 
duce you to WICKESmanship . . . a new and better way 
to modern production efficiency. 


WICKES suns or 


DIVISION OF THE WICKES CORPORATION, SAGINAW, MICHIGAN, U.S. A. ESTABLISHED 1854 
CRANKSHAFT LATHES © SMALLEY GENERAL THREAD MILLERS @ ENGINE LATHES 
CENTER DRIVE LATHES AND BORING MACHINES e SPECIAL MACHINES 


— 
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BUCKEYE 
DRILLING, TAPPING 
and FASTENING TOOLS 


Cut production costs by employing 
the features of dependable, air-operated 
Buckeye Automation Tools: 

© Small offset, as close as 

1%” center distance 

® Models from 650 to 22,000 RPM 

¢ Adjustable stroke 0 to 2” with 
micrometer accuracy 

© Adjustable feed rate 


© One type of tool features total stroke 

of 2”, of which 1” may be fully hydraulically 
controlled, preventing break-through damage 
to material and to sensitive cutting 

tools . . . also incorporates adjustable rapid 
approach for minimum cycling time. 

© Tool accessories provide signals to control 
mechanisms which will automatically 

shut tool off . . . actuate other tools for 
subsequent operations . . . or automatically 
position the next part. 

* Buckeye engineers will work with you in 
applying these tools to fit your require- 
ments for drilling, tapping, fastening, 
grinding, reaming, counter- 

boring and wire brushing. 


write today for descriptive 
literature, tracing 
templates and prices 


ckeye “| |“ools 


— 
P.O. BOX 966, DAYTON 1, OHIO 


Pioneering Power Tools for Industry Since 1920 
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Metal Carbides Corp., Youngstown, Ohio 

Metallurgical Products Dept. of General Elec- 
tric Co., Box 237, Roosevelt Park Annex, 
Detroit, Mich. 


Wesson fo,, 1220 Woodward Heights Bivd., 
Ferndale, 


CERAMIC TOOL MATERIAL—See Tool 
Material, Ceramic 


CHAINS, Power Transmission and Con- 
veyor 

Boston Gear Works, 14 Hayward St., Quincy 
71, Mass. 


CHUCKING MACHINES, Multiple-Spin- 
die Automatic 

— Co., 286 Canfield Ave., Bridgeport 6, 
onn. 

, & bmg and Mfg. Ca. Inc., 15001 S. Fi- 


rdena, Ca 
Cole > oe, P.O. Box 3835, Park Grove Postal 
Sta., Detroit 5, Mich. 
Kensington, Conn. 


Goss & DeLeeuw Mch. Co. 
National Acme Co., 170 E. 131st St., Cleveland, 


Ohio 

New Britain Mch. Co., New Britain-Gridley Mch. 
Div., New Britain, n. 

Warner & Swasey Co., 5701 Carnegie Ave., 
Cleveland 3, Ohio 


CHUCKING MACHINES, Single-Spindle 
Automatic 
Ouerd Co., 286 Canfield Ave., Bridgeport 6, 


Con 

Cleveland Automatic iechine Co., 4932 Beech 

Cincinnati 12, Ohio 

Gisholt Machine Co., 1209 E. Washington Ave., 
Madison 10, Wis. 

Jones & Lamson Mch. C Fg field, Vt. 

National Acme Co., 170"E. 131st St., Cleve- 
land, Ohio 

Sundstrand Mch. Tool Co., 2531 lith St., 
Rockford, Ill. 

Warner & Swa | Sake 5701 Carnegie Ave., 
Cleveland 83, 


CHUCKS, Air Operated 

Gisholt Machine Co., 1245 E. Washington Ave., 
Madison 10, Wis. 

L msport Machine Co., Inc., 810 Center Ave., 
ogansport, Ind. 

Schrader’s A., 470 Vanderbilt Avenue, 
Brooklyn, N. Y. 

Skinner Chuck Co., 95 Edgewood Ave., New 
Britain, Conn. 


CHUCKS, Collet 


Buck Tool Co., 2015 Schippers Lane, Kalama- 
zoo, Mich. 

Cleveland Automatic Machine Co., 4932 Beech 
St., Cincinnati 12, Ohio 

Cushman Chuck Co., 806 Windsor St., Hart- 
ford 2, Conn ' 

Delta Power Tool, ae 400 N. Lexington Ave., 
Pittsburgh 8, . 

Gisholt Machine c., 1209 E. Washington Ave., 


Lay 

Gorton wh, ™ , 1321 Racine St., Racine, 
Wis 

lige Bros., Inc., 1420 College Ave., Elmira, 


Jacobs “uo Co., West Hartford 10, Con 
Kearney & Trecker sain 6784 W. National, 
Milwaukee 14 
ey Acme Snag 40 E. 131st St., Cleveland 
10 
New Britain Mch. Co., ood Britain-Gridiey Mch 
Div., New Britain, ‘Con 
Standard Tool Co., 3950 "Chester Ave., Cleve- 
land 14, Ohio 
Universal "Engrg. Co., Frankenmuth 2, Mich. 
& , 5701 Carnegie Ave., Cleve- 


nc., 24000 Lakeland Bivd., Cleveland 


CHUCKS, Combination Universal-inde- 
pendent 

Buck Tool Co., 2015 Schippers Lane, Kalama- 
zoo, Mich. 

Cushman Chuck Co., 806 Windsor St., Hart- 
ford 2, Conn, 

Geometric-Horton Div., United Greenfield Corp., 
New Haven, Conn. 

Gisholt Machine Ove 1209 E. Washington Ave., 
ae 10, 

Kearney & Tr ecker Corp., 6784 W. National 
Milwaukee 14, Wis. 

National Acme Co., 170 E. 131st St., Cleve- 
land 8, Ohio 

Skinner Chuck Co., 95 Edgewood Ave., New 
Britain, Conn. 


CHUCKS, Compensating 
—_ ye aed 2015 Schippers Lane, Kalama- 


Burg To Neer _™ Mfg. Co., Inc., 15001 S. Fi- 


Caen Chuck Co., 806 Windsor St., Hart 
ford 2, Conn. 


(Continued on page 238) 
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-UNDERWOOD'S 


RE 


AND HOW IT WAS SOLVED 


THESE INTRICATE PARTS go into 
the complex assembly at the 
. iz top of the picture. This assem- 
on ° 
é ==", bly masterminds Underwood 
waa” Corporation’s popular adding 
machine, Add-Mate.* 

Precision is critical. Each odd-shaped part 
—whether machined, stamped, or formed— 
is different; yet a// must meet close toler- 
ances. One part, the carryover pawl arm 
(numbered), defied complete inspection by 
ordinary mechanical methods. 

The stud diameter (1) and spread be- 
tween stud and slot (2) of the pawl arm 
could be inspected using a go and no-go 
gage, at rates of 450 and 400 per hour re- 
spectively. For dimension (3)—stud angu- 
larity to 90° + 1°—mechanical inspection 
was impractical. 

Optical gaging provided a solution that 
was both accurate and practical. By using a 
Kodak Contour Projector, the inspection 
rate was increased by nearly 66% to 600 
parts per hour—with all three dimensions 
accurately inspected. 

Underwood relies on the Kodak Con- 
tour Projector, both in production and in- 


1. *& 


Special Products Sales 


spection, to assure adding machine accu- 
racy. Stringent sample checks of parts help 
control production machine efficiency. And 
all finished parts receive 100°% inspection. 

If you have similar “impossible” inspec- 
tion problems...if inspection for you 
seems to be taking too much time... or if 
accuracy isn’t what you think it should 
be, an Optical Gaging Products* man can 
help you. 

And when optical gaging will solve it, 
remember you get more with a Kodak 
Contour Projector. 

You get ample, uniform working space— 
a constant 8” of clearance for parts and 
fixtures regardless of magnification. 

You get brilliant, uniform illumination 
over the entire screen, at all magnifications. 

You get highly accurate images even at 
the critical outer edges of the screen. 

You get upright images of all inspected 
parts for easier reference. 

These and other features of the Kodak 
instrument make it efficient and more valu- 
able to you. Read about them by writing 
for the booklet Kodak Contour Projectors. 


EASTMAN KODAK COMPANY, Rochester 4, N. Y. 
the KODAK CONTOUR PROJECTOR 
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*Kodak Contour Projectors are 
distributed nationally by Optical 
Gaging Products, Inc., 

26 Forbes Street, 

Rochester 11, 

N,.¥. 
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Truss 


This trademark on a gear is the GUARANTEE of a qual- 
ity-conscious gear manufacturer. 


CINCINNATI GEAR has kept in the forefront of tech- 
nological progress in gear-making methods and equipment 
for over 50 years. The oldest “tool” in our ultra-modern 
shop is pride in true craftsmanship! 


Send us your prints for quotation. 


THE 
CINCINNATI 
GEAR CoO. 


Wooster Pike and Mariemont Ave. Cincinnati 27, Ohio 
Custom Gear Makers Since 1907 


GEARS, good gears only 
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Skier Chuck ‘Co."95 Edgewood Ave. New 


Sk: 
Britain, Conn. 


CHUCKS, Diaphragm 


Woodworth, N. A. Co., 1300 E. Nine Mile Rd., 
Detroit 20, Mich. 


CHUCKS, Drill, Key Type 

Delta Power Tool ois 400 N. Lexington Ave., 
ie hay > 

Jacobs Mfg. Co., West Harford, Conn. 


CHUCKS, Drill, Keyless 

Delta Power Tool Div., 400 N. Lexington Ave., 
Pittsburgh 8, Pa. 

Jacobs Mfg. Co., West Hartford, Conn. 


CHUCKS, Full Floating 
Gisholt Mch. Soe Be Madison 10, 


Wis. 
ane Engineering Co., Wranherenauth 2, 


CHUCKS, Gear 
Buck Tool Co., 2015 Schippers Lane, Kalama- 


zoo, Mic 

Cushman Chuck Co., 806 Windsor St., Hart- 
ford 2, Conn. 

Geometric-Horton Div., United Greenfield Corp., 
New Haven, Conn. 


CHUCKS, Independent 

Buck Tool ost Ca., 2015 Schippers Lane, Kalama- 
z00, 

oz Chuck Co., 806 Windsor St., Hart- 
ford 2, Conn. 

ric-Horton tad United Greenfield Corp., 

New Haven, 

Gisholt Machine on 1209 E. Washington Ave., 
Madison 10, Wis. 
inner Chuck Co., 95 Edgewood Ave., New 
Britain, Conn. 


CHUCKS, Lathe 


Bullard Co., Brewster St. Prarrent 2, Conn. 

Gisholt Machine Co., 1209 fashington Ave., 
Madison 10, Wis. 

Jacobs Mfg. Co., West Heriferd, ¢ Conn. 


Jones & Lamson » Springt , Vt. 
co, Inc, 00 Ealoess . 


Scherr, George 
New York 1%, N 
Skinner Chuck ‘Cn, %s5 Edgewood Ave., New 
Britain, Conn. 
Co., 5701 Carnegie Ave., 


‘arner Swasey 
Cleveland 3, Ohio 


CHUCKS, Magnetic 

Brown & Sharpe Mfg. Co., Providence, R 

Hanchett Paene tae * Cor, P. “351 Rapids, ‘Mich. 

Sundstrand o., 2531 Iith St., 
Rockford, Ill. 

Walker, 0. 'S. Inc., Worcester, Mass. 


CHUCKS, Power Operated 
om Tool Co., 2015 Schippers Lane, Kalamo- 


00, Mich. 
Cushman Gash Co., 806 Windsor St., Hart- 


Gisholt cit Machine Co., 1209 E. Washington Ave., 
adison 
Inc., Logansport, Ind. 
Skinner Chuck = "95 Edgewood Ave., New 
Britain, Conn. 


CHUCKS, Quick Change and Safety 
oe Tool and Mfg. i Inc., 15001 S. Fi- 


Josobs M Mfg. Co., West Hartford 10, Conn. 
= p Swe Co., Frankenmuth 2, 
ich. 


CHUCKS, Ring Wheel 
Cushman Chuck Co., 806 Windsor St., Hart- 
ford 2, Conn. 
Gardner Mch. Go., 414 E. Gardner St., Beloit, 
Ss. 


CHUCKS, Tapping 
Jacobs Mfg. Co., West Hartford, Conn. 


CHUCKS, Universal Three-Jaw 
Buck we Co., 2015 Schippers Lane, Kalamo- 
zoo 
Cushman “Chuck Co., 806 Windsor St., Hart- 
r 
Delta Power bm 4 Div., 400 N. Lexington Ave., 


Pi pee 
"hoon Scorn & Div., United Greenfield Corp., 
Gishoilt Machine Co., "1209 E. Washington Ave., 
aes | 1¢, 


Kearney & Trecker Corp., 6784 W. National, 
Milwoukee 14, Wis. 
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Cleco air tools range in 
type and size from a 
small precision die 
grinder (length: 4% ins. 
— weight: 12 ozs.) to 
custom-designed multiple 
spindle assembly units. 
This complete line 
includes Cleco’s 
amazingly unique 
Clecomatic* screwdriver 
— nut-runners and 
nutsetters. The 
completely automatic 
air tools with positive 
torque control! 




















Cleco air tools are as 
quiet, as light weight, 
as economical, and as 
maintenance free as 

a tool can be and still 
do the job it was 
designed to with more 
efficiency than its rated 
capacity calls for. This 
is a true characteristic 
of Cleco Tools... 

their job performance 
usually exceeds your 
most critical demands. 


To see how well a Cleco 
production-proved 
tool can do your job, 
call your Cleco® 
representative for a 
om “a 
“demonstratign-tryout. 


Qs ph. 


* TRADEMARK 
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large cast steel gears by 


SERVICE 
FOUNDRY 


Service Foundry Division of Avondale manu- 
factures cast steel gears (plain or alloyed) up 
to 16’-1%” outside diameter and 30’ face. 
Teeth are cut without limitation as to tooth 
form or size on a Gleason gear planer. Cast 
tooth gears are also manufactured. For large 
cast steel gears to your designs and specifi- 
cations —contact Service Foundry. 


AVONDALE 


MARINE WAYS, INC. 
Service Foundry Division 


416 ERATO ST. © JAckson 2-3836 © NEW ORLEANS 13, U.S.A. 
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ey om Ind. 
Ave., New 


, 5701 Ci ie Ave., 
ond 3 edie: 1 Carnegie Ave., Cleve- 


CHUCKS, Wrenchless 


Gisholt Machine © so 1209 E. Washington Ave., 
Madison 10, 


CLAMPS, “C”, Toggle, Toolmakers’ 
Parallel—See Set-Up Equipment 


CLEANERS, Metal 


Oakite Products, Inc., 26 Rector St., New 
York, N. Y. 


CLUTCHES 


Cleveland Punch & Shear Works Co. 3817 
St. Clair Ave., Cleveland 14, Ohio. 

Minster Mch. Co., Minster, Ohio. 

Wichita Clutch Co., Wichita Falls, Texas 


COIL CRADLES 
Rowe Machinery & Mfg. Co., Inc., Dallas, Texas 


COLD HEADING 


National Machinery Co., Tiffin, Ohio. 
Waterbury Farrel Foundry & Mach. Co., Wa 
terbury, Conn. 


COLLETS—See Chucks, Collet 


COMBINATION SQUARES—See Machin- 
ists’ Small Tools 


—o Dial, Electronic and 
ir 


Federal Products Corp., 1144 Eddy St., Provi- 
dence ye 
Sheffield Corp., Box 883, Dayton 1, Ohio. 


COMPARATORS, Optical 


DoALL Co., Des Plaines, Ill. 

Eastman Kodak Co., Rochester, N. 

Jones & Lamson Mch. Co. Springfield Vt. 
Opto-Metric Tools, inc., 137 Varick St., New 


York 13, N. Y. 
., Inc., 200 Lafayette St., 
New York 12, N. Y. 


COMPOUNDS, Cleaning—See Cleaners, 
Metal 


COMPOUNDS, Cuttings, Grinding, Metal 
Drawing, ete.—See Cutting and Grind- 
ing Fluids 


COMPRESSORS, Air 
Chi Pneumatic Tool Co., New York 17, 


Wilson, K. R. Inc., Arcade, N. Y. 


CONTOUR FOLLOWER—See Tracing 
Attachments 


CONTRACT WORK 
Cote on a Inc., 1000 Post Ave., Toledo 
Bliss, e Ww: Co., 1375 Raff Rd., S. W., Canton, 


Cleveland Automatic Machine Co., 4932 Beech 
a 12, Ohio 
Eisler Erore. Co , 780 S. 13th St., Newark 3, 


Equitable En gem Royal Oak, 

Erle Found re eon, W253 W. Tith St, Erie, 

aimee & Voorter con. 6784 W. National, 
Milwaukee 14, 

Lake Erie Machinery Corp., 470 Woodward 
Ave., Buffalo 17 
tional Acme Co., 170. 'E. 131st St., Cleve- 
a . 

Root Co., wot = 

Textile” Machine’ W 


ithom &t., Wate 
Van Keuren Co. 176 Waltham t., Watertown 
72, Mass. 


CONTROLLERS 
Allen-Bradley Co., 1331 S. Ist St., Milwaukee, 


Wis. 
General Electric Co., Schenectady, N. Y. 


CONTROL SHAFTS—See Lead-screws & 
Splines, Ball Bearing 
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AUTOMATIC 


Eliminate expensive secondary press operations with PRODUCTION 





Minster Gl Gap Presses, O.B.1. 
or Fixed Base, from 75 to 250 
- tons capacity may run at higher 
speeds than other similar 
presses. They have the mass 
and precision needed far profit- 
able automatic production. 


ae Photo courtesy of Kalamazoo Stamp- 
ing & Die Company, Kalamazoo 
Michigan 


Minster Heavy Capacity Gap Presses with Feeds 


Progressive or compound die stamping jobs... long or short 
runs ... are much more profitable when run automatically on 
the right Minster press with job-matched feed equipment. 


Why pay for unnecessary rehandling of parts and storage 
space? Why tie up several presses when the job 
can be done faster and more accurately on just one press? 


Minster offers a full range of presses and feeds plus 
technical knowledge and assistance to help you take full 
advantage of automatic production. Take a close look 
at your unit costs, then write or call... 


The Minster Machine Company - Minster, Ohio 


MINSTER’ 
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GUARANTEED 
ACCURATE 


The Most for Your 
“Rockwell Testing” Dollar! 


Clark Hardness Testers are guaran- 
teed accurate for all “Rockwell 
Testing”. Clark's exacting workman- 
ship in the production of penetrators, 
testing blocks, anvils, and other 
accessories pays off in exceptional 
accuracy on the job. No wonder the 
low cost surprises our first-time 
customers. Clark Instrument, Inc., 
10204 Ford Road, Dearborn, Mich. 


FREE REFERENCE BOOK 

All information about hardness test- 
ing in easy-to-read text with many 
illustrations. Just write “Send 
Book” on your letterhead. De- 
scription and prices for Clark 
Hardness Tester and free 
Hardness Conversion Chart 

also available on request. 


Missile-Age Accuracy 





CONVEYORS FOR DUST, CHIPS, ETC. 
Barnes, W. F. & John Co., Rockford, Ill. 


COOLANTS—See Cutting & Grinding 
Fluids 


COPPER 
a Brass Co., 25 Broadway, New York, 


Mueller Brass Co., Port Huron 35, Mich. 
Rever 


re Copper & Brass inc., 230 Park Ave., 
New York, N. Y. 


COUNTERBORES AND COUNTERSINKS 
CfeneeLatebe, 411 W. Ontario St., Chicago 
Circular Tool Co., Inc., 765 Allens Ave., Provi- 
dence 5, R. 
Cleveland ‘Twist Drill Co., 1242 E. 49th St., 
Cleveland, Ohio, 
Cogsdill Twist Drill Co., Greenfield, Mass. 
Co. Plaines, : 
Ex-colho Corp., 1200 Oakman Bivd., Detroit 
ich. 
Mohawk Tools, Inc., Montpelier, Ohio. 
—— Twist Drill & Tool Co., Rochester, 


Standard Too! C Co., 3950 Chester Ave., Cleve- 

jan 
eadwell Tap “se Die Co., 16 Arch St., Green- 
field, Mass. 

Wesson Co., 1200 Woodward Heights Bivd., 
Detroit 20, Mich. 


COUPLINGS 


Birdsboro Corp., Birdsboro, Pa 
a og Works, 14, Hayward St., Quincy 


Mutter en Co., Port Huron, Mich. 

Schrader’s Sons, % 470 Vanderbilt Ave., 
Brooklyn 38, 

Walker Co., Inc., Ny =. Rockdale St., Worces- 
ter, Mass. 


CRANES, Electric Traveling 
Cleveland Crane & Engrg. Co., Wickliffe, Ohio. 


CUTTERS, Keyseating 

Bate. On eeeers Inc., 1000 Post Ave., Toledo 

DoALL = Des Plaines, Ill. 

= * Merrill, 1009 So. Water St., Saginaw, 
ich. 

a a Twist Drill & Tool Co., Rochester, 
ich, 


CUTTERS, Milling 
a ‘Seamee Co., 1300 Rock St., Rockford, 


Brown & Sharpe Mfg. So Providence, R. |. 
Chicago-Latrobe, 411 . Ontario St., Chicago 
(end mills). 

Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland, Ohio 

DoALL Co., Des Pigines, | 
Excell ¢ Corp., 1200 “ Bivd., Detroit 

, Mich. 

Gorton, George, Mch. Co., 1321 Racine St., 
Racine, Wis. 

Kearney & Trecker SuD.. 6784 W. National, 
Milwaukee 14, Wis. 

Kennametal, Inc., Latrobe, Penna. 

Metallurgical frogs Dept. of General Elec- 
tric Co. 237, Roosevelt Park Annex, 
Detroit "ga “Mich, 

Motch & Merywea ther pay. Co., 888 E. 70th 
St.. Cleveland 3 3, Ohi 

National Twist Drill a “Tool Co., Rochester, 


aed Tool Co., 3950 Chester Ave., Cleve- 
land 14, Ohio 

Tomkins-Johnson Co., Jackson, Wich 

Vascoloy-Ramet Corp. Waukegan, 

Wesson Co., 1220 “Woodward Heights Bivd., 
Detroit 26, Mich 


CUTTING AND GRINDING FLUIDS 


Cincinnati Milling Machine Company, Cincin- 
nati Milin eect Div., Marburg Ave., 
Cincinnati 


on po on Co., 70 Pine St., New York, 


Johnson, S. C. & Son, Inc., Racine, Wis. 
Onkite Products, Inc., 26 Rector St., New 


Shell Ou ea 50 W. 50th St., New York, N. Y. 

Sinclair Refining Co., 600 Fifth Ave., New 
York, _ 

Stuart, D. Olt Co., Ltd., 2727 S. Troy St., 
Chicago 3, 

rr Inc., 135 E. 42nd St. New York 17, 


CUTTING-OFF MACHINES, Lathe Type 
cape 6 ee & Inc., 1133 W. Ninth St., 


rpe Mfg. “Co., Providence, R. 
Cleveland Automatic Machine Co., 4932 each 
St., Cincinnati 12, Ohi 
Modern Machine Tool Co, Jackson, Mich. 
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CUTTING-OFF SAWS, Abrasive Wheel 


Delta Power Tool oe 400 N. Lexington Ave., 
Pittsburgh 8, 

Johnson pe RA Co., Albion, Mich. 

Norton Co., 1 New ond. Wing Worcester 6, 


Mass. : 
Ty-Sa-Man Machine Co., Inc., 1093 White 
Ave., Knoxville, Tenn 
Wallace Supplies Mfg. Co., 1310 W. Diversey 
Parkway, Chicago 14, Ill. 


CUTTING TOOLS—See Too! Material 


CYLINDERS, Air 

Cushman Chuck Co., 806 Windsor St., Hart- 
ford 2, Conn 

Hannifin’ Co., Div. Parker-Hannifin Corp., Des 
Plaines, ii. 

Hydraulic Press Mfg. Co., Mt. Gilead, Ohio. 

Logansport Mch. — dnc, Logansport, Ind. 

Skinner Chuck Co., 5 Edgewood Ave., New 
Britain, Conn, 

Tomkins-Johnson Co., Jackson, Mich. 

Wilson, K. R., Inc., Arcade, N. Y 


CYLINDERS, Hydraulic 


Barnes, John S., Corp., 301 S. Water St., Rock- 
ford, Ill. 

Chicago Pneumatic Tool C., New York 17, N. Y. 

Hannifin Co., Div. Parker- ‘Hannifin Corp., Des 
Plaines, Ill. 

Hydraulic Press Mfg. Co., Mt. Gilead, Ohio. 

Logansport Mch. Co., inc., Logansport, Ind. 

Tomkins-Johnson Co., Jackson, Michigan 

Vickers Inc., Administrative & Engineering Cen- 
ter, Box 02, Detroit 32, Mich 

Wilson, K. R., inc., Arcade, N. Y. 


DEBURRING MACHINES 


Barber-Coleman Co., 1300 Rock St., Rockford, 
Illinois 

Delta Power Tool Div., 400 N. Lexington Ave., 
Pittsburgh 8, Pa : 

Lamb, F. Joseph Co., 5663 E. Nine Mile Rd., 
Detroit 34, Mich 

Orban Kurt os, ne., 42 Exchange Place, 
Jersey City 2, . 

Osborn Mfg. Co., N5401 Hamilton Ave., Cleve 
land 14, Ohio. 

Shet field Corp., Box 893, ove 1, Ohio. 

Waliace Sup lies sate Co., 1310 "W. Diversey 
Parkway, Chiceuo 4 


DEMAGNITIZERS 
Blanchard Mch. Co., 64 State St., Cambridge, 


Mass. 
Crucible Steel Co. of America, P. O. Box 2518 
Pittsburgh 30, 


DIAMONDS, Industrial 


Engelhard Industries, Inc., 


113 Astor St., 
Newark 2, N. J. 


DIE CASTINGS—See Casting, Die 


DIE CASTING MACHINES 


B & T Machinery Co., Rockford, Ill. 
omer Automatic Machine Co. -, 4932 Beech 
Cincinnati 12, Ohio 
Hydvoutie Press Mfg. Co., Mount Gilead, Ohio. 
Lake Erie Machinery Corp. -. 470 Woodward 
Ave., Buffalo 17, 


DIE CUSHIONS 
sar E. W. Co., 1375 Raft Rd., S. W., Canton, 


Clearing Diy Div., of U. S. intiesivicn, Inc., 6499 

th St., Chicago 38, 

Danly Machi ine Specaliies,. ets 2100 South 
Laramie, setae 

Minster Machine Co., Munster Ohio. 

Verson Allsteel Press $3rd St., and S. 
Kenwood Ave., tag ‘WM. 


DIE INSERTS, Carbide 


Allegheny Ludlum Steel Corp., Pittsburgh, Pa. 

Kennametal, Inc., Latrobe, Penna. 

Metailurgical Products Dept. of General Elec- 
tric Co., Box 237, Roosevelt Park Annex, 
Detroit 32, Mich. 

Vascoloy- Ramet Corp., Waukegan, Ill. 


DIE SETS AND DIEMAKERS’ SUPPLIES 

© W. Co., 1375 Raff Rd., S. W., Canton, 

Danly Machine Specialties, Inc., 2100 South 
Laramie, a 50, Ill. 

Producto Mch. °., 985 Housatonic Ave., 
Bridgeport 1, Conn. 

“ & ae . Inc., 255 North 18th St., 
Amper Orange J. 

Wales Stiippit, Inc., ys N. Y. 


DIE SINKING MACHINES—See Milling 
Machines, Die Sinking, etc. 


DIE STOCKS—See Stocks and Dies 
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EXCLUSIVE twin 
elevating screws 


Three large, precision-hobbed, 
equidiameter plate gears provide 
simple, maintenance-free power 
transmission to both, elevating 
screws. This positive and accurate 
drive maintains perfect synchro- 
nization of elevating screws. 





DEFLECTION REDUCED 


+-. accuracy increased 3 times 
over single screw design 


Conventional Single Screw 
Design — color indicates shorter 
length of contact between knee 
and column ways when heavy 
work load is off-center. The re- 
sult is table deflection, strain on 
screw and excessive uneven wear 
on ways, 





New TF Twin Screw Design— 
color indicates no change in con- 
tact between knee and column 
ways with heavy work load off- 
center. 

Result: maximum rigidity and 
accuracy with minimum wear on 
screws and ways. 


Heaviest cuts, 
highest accuracy 
through 
balanced design 


KEARNEY & TRECKER JF SERIES 
MILLING MACHINES — WITH 
BALANCED-ACTION TWIN SCREW KNEE 
SUPPORT — INSURES RIGIDITY 

WHERE IT COUNTS 


The twin screw knee support is just one of the 
many superior design features of the Kearney 
& Trecker TF Series heavy-duty, knee-type 
milling machines... unequaled in their class 
for rigidity and long-lived accuracy. 

Other important features of the balanced 
design TF Series that add up to maximum 
rigidity and accuracy include — massive col- 
umn with solid, extra-wide, full-length way — 
one-piece knee with wider and longer ways — 
increased bearing area between solid cast table 
and saddle — double “Vibra-Void” overarms 
on plain and universal models — perfectly 
balanced three-bearing spindle — and many 
other engineering achievements that make 
these “mills” a best buy for versatile heavy- 
duty machining. 

Choose from 48 models in plain, universal 
and vertical styles in size Nos. 2, 3, 4, 5 and 
6 with 10 to 50 hp. 


FOR THE WHOLE STORY... 

call your local Kearney & Trecker i A 
representative or write today for Bulletin pe . 
TF-58 .. . 54 pages packed with ore 
eye-opening facts and complete specifications. / = 

Check the complete Kearney & Trecker 

line before buying any “mill.” 


ps [KEARNEY STRECKER] 
) ® 


KEARNEY & TRECKER CORP. 


6800 W. National Ave. + Milwaukee 14, Wis, 
Phone — GReenfieid 6-8300 
«+-Direct Distance Dialing Code 414 








wes 
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1960 
TOOL SHOW 
and CONFERENCE 


DETROIT ARTILLERY ARMORY 
APRIL 21ST THRU 28TH 


The nation’s foremost forum for the advancement 
of scientific knowledge in the field of tool engineering 
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DIES, Blanking, Forming, Drawing, Ex- 
truding, etc. 

Cincinnati Shaper Co., P. O. Box 111, Cincin 
nati 11, Ohno 

Metal Carbides Corp., Youngstown, Ohio. 

Metallurgical Products Dept. of General Elec- 
tric Co., Box 237, Rooseveit Park Annex, 
Detroit 32, Mich. 

Moore Special Tool Co., inc., 740 Union Ave 
Bridgeport 7, Conn. 

Niagara Mch. & Tool Wks., 637 Northiang 
Ave., Buffalo 11, N. Y. 

Ryerson & Son, Inc., Jos. T., 16th & Rockwell 
St., Chicago 8, Ill. 

Vascoloy-Ramet Corp., Waukegan, Ill. 

Verson Alisteel Press Co., 93rd St., and S 
Kenwood Ave., Chicago, III. 

Wales-Strippit, Inc., Akron, N. Y. 


DIES, Lettering and Embossing 
Wales-Strippit, inc., Akron, N. Y. 


DIES, Self-opening Threading 

Consolidated Mch. Tool Div., 565 Blossom Ra., 
Rochester ‘ Y. 

Greenfield Tap & Die com, Greenfield, Mass. 

Jones & Lamson Mch. Co., Springfield, "Vt. 

Landis Mch. Co., Waynesboro 

National Acme Co., 170 E iaist St., Cleve- 
land, Onio. 


= Thread Cutting—See Stocks and 
ies 


DIES, Thread Rolling 


Landis Machine Co., Waynesboro, 
National Acme Co., 170 E. ratst St., Cleve 


land, Ohio. 

Reed Rolled Thread Die Co., P. O. Box 350, 
Worcester |, Mass. 

Sheffield Corp., oy 893, Dayton 1, Ohio. 


DIE STEELS 
Jessop Stee! Co., Washington, Penna. 


DISINTEGRATORS 

Cincinnati Milling Machine Co., Milling Mch. 
Div., age Ave., Cincirinati 9, Ohio 

Cosa Corp., 405 Lexington Ave., New York 


Elox Corp. of Michigan, Troy, Mich. 


DIVIDERS AND TRAMMELS—See Loy 
cut and Diafting Tools 


DIVIDING HEADS—See Indexing and 
Spacing Equipment 


DOWEL PINS 


Allen Mfg. Co., Bloomfield, Conn. 

Dbaniy Mach.w.e Specialties, Inc., 2100 South 
Laramie, Chicago 50, Ill. 

Producto Machine Co., 985 Housatonic Ave., 
Bridgeport, Conn. 

U. S. Tool Co., Inc., 255 North 18th St., 
Ampere, E. Orange, N. J. 


DRAWING COMPOUNDS 
Oakite Products Inc., 26 Rector St., New York 


=. 4 
Stuart, D. A. Oil Co., Ltd., 2727 S. Troy St., 
Chicago 23, Ill. 


DRESSERS, Grinding Wheel 
ous. Co., 254 N. Laurel Ave., Des Plaines, 


excell -O Corp., 1200 Oakman Bivd., Detroit 
2, Mich 
Hamilton Tool Co., 834 S. 9th St., Hamilton, 


Metal “Corbides Corp., Youngstown, Ohio. 

Metallurgical Products Dept. of General Elec- 
tric Co., Box 237, Roosevelt Park Annex, 
Detroit 32, Mich. 

Moore Special Tool Co., Inc., 724 Union Ave., 
Bridgeport, Conn. 

Norton Co., | New Bond St., Worcester, Mass. 

Scherr, George Se ay Inc., 200 Lafayette St., 
New York 1 

Sheffield Corp., ‘Wi Springfield St., Dayton |, 


Ohio 
Standard Tool Co., 3950 Chester Ave., Cleve- 
land 14, Ohio 


DRIFT KEYS 
st “eae 411 W. Ontario St., Chicago 


10, Wl. 
DoALL Co., Des Plaines, Ill. 


DRILL HEADS, Multiple Spindle 

Bars’ =— ‘inc., 1000 Post Ave., Toledo 

Barnes Drill Co., 814 Chestnut, Rockford, Ill. 

Baush Machine Tool Co., 15’ Watson Ave., 
Springfield 1, Mass. 

— Forge Co., 490 Broadway, Buffalo, 


Burg Tool and Mfg. Co., Inc., 15001 S. Fi- 
gueroa, Gardena, Calif. 
lane Div., Atlas Press Co., Kalamazoo, 
ic 
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Cross Co., P. O. Box 3835, Park Grove Postal 
Sto., Detroit 5, Mich 

Delta Power Lex ® — 400 N. Lexington Ave., 
Pittsburgh 8, 

Jarvis Corp. Ricdletown, Conn. 

Kearney & STrecker Corp., 6784 W. National, 
Milwaukee 14, 

Lamb, F. Joseph co. "5663 E. Nine Mile Rd., 
Detroit 34, Mich 
Leland Gifford Co., 

ass. 
ao Pree ong hae A Co., 
Root, Co., York, 
snyder Co i 3400 E. ‘Lokeyeiite Ave., Detroit 


Box 989, Worcester 1, 
Richmond, Ind. 


Thelttmoster Crosusts Corp., 1014 N. Plum St., 
Lancaster, Pa. 4 
United States Drill Head Co., 616 Burns, Cin- 

cinnati, Ohio 
2098 on Inc., 24000 Lakeland Bivd., Cleveland 


DRILL HEADS, Unit Type 

Barnes Drill Co., 814 Chestnut, Rockford, III. 

Delta Power Tool Div., Rockwell Mfg. Co., 
Pittsbur 

Hartford a Machinery Co., 287 Home- 
stead Ave., Hartford 12, Conn. 

Kingsbury Mch. Tool Corp, toons, N. 

Lamb, F. Joseph Co., 5663 E. Nine Mile Rd 
Detroit 34, Mich. 

Snow Manufacturing Co., Bellwood, IIlinois 


DRILL SLEEVES AND EXTENSION 
HOLDERS 
Chicoee: Latrobe, 411 W. Ontario St., Chicago 


Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland 14, Ohio. 

DoALL Co., Des Plaines, III. 

Greenfield Tap & Die Corp., Greenfield, Mass. 

National Automatic Tool Co., Inc., S. 7th & N 
Sts., Richmond. Ind. 

National Twist Drill & Tool Co 
Mich 


DRILLING ATTACHMENTS, 
Spindle—See Drill Heads, 
Spindle, and Vises, Machine 


DRILLING AND BORING UNITS, Self- 
contained 

Baker Brothers Inc., 1000 Post Ave., Toledo 
10, Ohio. 

Barnes, W. F. & John Co., Rockford, Ill. 

Baush Machine Tool Co., 15 Watson Ave., 
Springfield, Mass. 

Buhr Machine Tool Co., 839 Green St., Ann 
Arbor, Mich. 

Burg Tool and Mfg. Co., Inc., 15001 S. Fi- 
gueroa, Gardena, Calif. 

Cross Co., P. O. Box 3835, Park Grove Postal 
Sto., Detroit 5, Mich. 

Kaukauna Machine & Foundry Div., Biddings 
& Lewis Machine Tool Co., Kaukauna, Wis. 

Kearney & Trecker Corp., 6784 W. National, 
Milwaukee 14, Wis. 

Lamb, F. Joseph Co., 5663 E. Nine Mile Rd., 
Detroit 34, Mich. 

Leland-Gifford Co., 
Mass. 

National Automatic Tool Co., S. 7th and N 
Sts., Richmond, Ind. 

Onesie Corp. of parton, 42- a Northern 
Bivd., Long Island City 1, N. 

Sheffield Corp., Box gy A De ¥, Ohio. 

tt ey Corp., 3400 E . Lafayette Ave. , Detroit 
, Mich 

Townsend, H. P. Mfg. Co., Elmwood, Conn. 

Zagar, Inc. 24000 Lakeland Bivd., Cleveland 

, io. 


Rochester, 


Multiple 
Multiple 


Box 989, Worcester 1, 


DRILLING MACHINE FEEDS, Hydraulic 
Beckett-Harcum Co., Wilmington, Ohio 


DRILLING MACHINES, Automatic 
Baker Erothers Inc., 1000 Post Ave., 


10, oO. 

Barnes Drill Co., 814 Chestnut, Rockford, Ill. 

Barnes, W. F. & John Co., Rockford, Ill. 

Baush aon Tool Co., 15 Wason Ave., 
Springf — Mass. 

Bodine 
Conn. 

Buhr Machine Tool Co., 839 Greene St., Ann 
Arbor, Mich. 

Burg Tool and Mfg. Co., Inc., 15001 S. Fi- 
queroa, Gardena, Calif. 

Cross Co., P. O. Box — Park Grove Postal 
Sta., Detroit 5, Mich 

Davis & Thomoson Co., 4460 N. 12th St., 
Milwaukee 10, Wis. 

Edlund Mchry. Co., Div., Comene N. Y. 

Kearney & Trecker Corp., 6784 W. National, 
Milwoukee 14, Wis. 

Kingsbury Mch. Tool Corp., Keene, N. 

Lamb, F. Joseph es 5663 E. Nine alte Rd., 
Detroit 34, Mich 

— -Gif ford Co., Box 989, Worcester 1, 


Toledo 


, 317 Mt. Grove St., Bridgeport 5, 


Moline Tool Co., Moline, Ill. 
National Automatic Tool Co., Inc., S. 7th and 
N Sts., Richmond, Ind. 
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Most Important Event 
in METALWORKING 


1960 ASTE 


TOOL SHOW 
and 


CONFERENCE 


530 exhibitors will be on hand to show 
and demonstrate more than 6,000 
products . . . machine tools and at- 
tachments, precision control and in- 
spection equipment, automation de- 
vices, cutting tools, dies, jigs and 
fixtures .. . everything, in fact, that’s 
new in tools and tooling. It’s your 
best opportunity to see, study, com- 
pare ... under one roof, at one time 
: the most modern, scientific 
methods, processes and tools in 
metalworking. 


Equally important, the Tool Engi- 
neering Conference, with its 36 tech- 
nical sessions, 70 outstanding papers, 
offers you an opportunity to learn 
about and discuss the latest technical 
advances and developments in the 
science of tool engineering. 


There’ll be plant tours, too. . 
chance to see and study, in actual 
operation, product and process meth- 
ods in the world’s major center of 
high-volume production. 


All of these scientific and educa- 
tional attractions, and more, will 
bring more than 35,000 metalworking 
management, engineering and produc- 
tion men to the 1960 ASTE TOOL 
SHOW. Make sure you’re one of 
them! Write or wire immediately for 
your rapid registration forms. 


AMERICAN SOCIETY 
OF TOOL ENGINEERS 


10700 PURITAN AVENUE 
DETROIT 38; MICHIGAN 


APRIL 215'-28' 


DETROIT 
ARTILLERY 
ARMORY 
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new design for accuracy in 


ROTARY FEED 
nonferrous face milling machine 


Here's a machine with all the production speed 
advantages resulting from fast rotary feeds . . . 
with all the acouraey of the finest bed type milling 
machine, Massive construction, exact alignment 
and special table bearin deaign permit accu- 
racy in milling as bs ew 


Heoause of rotary feed, the production apeed 
of this new Onarud machine is far ahead of 
standard knee and bed type machines, Saves 
lost time of return-feed, ends return feed cutter 
drag. it's designed for any type of nonferrous 
face milling fram single station “job shop” runs 
to multiple station long-run production, Feeds 
are infinitely variable up to foo IPM, 


Delivered cost of this new Onsrud Mach-Mil 
is far leas than quality knee and bed type 
machines Supplie with 1,800, 3,600 ar 7,200 
REM divect drive heads to give the proper 
high cutter speeds for nonferrous milling. Guar- 
anteed far production performance. Your inquiry 
ia cordially invited, 


MM-48 ROTARY FEED VERTICAL 


MACH-MI Ly 


Camplete nhermahen write for Bulletin 1176 


ONSRUD MACHINE WORKS, INC. 


‘7S LEbUGH AVENUE . NAKES 48, KLINOIS 
(Sv eure of Chicago) 


Telephone: Niles 3700 e Cadle Address: Onsrudmach 
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a fan of America “2-33 Northern 
island City 1, M ¥. 
sow Martactoring . Bellwood, 
Wales Stripght, inc , rN. 
Loger, in inc., 24000 (akelond Bivd., Cleveland 
, Onio. 


DRILLING MACHINES, Bench 
Sustele Forge Co., 490 Broadwoy, Buffalo, 


burgmocter Corp., 15001 S$. Figueroa, Gardena, 


Cincinneti Lethe & Tool Co., 3207 Disney St., 
Cincinnati 9, Ohio. 

Cleusing Div., Atios Press Co., Kelameazoo, 
Mich 


Delta Power Tool Div , 400 WN. Lexington Ave 
Co., Div., Cortland, N. Y. 

ol Co., 1638 Blue Kock, Cin- 

Hamilton Tool Co, 834 9th St., Hamilton, 


Ohie, 

Leland-Gifford Co., Box 989, Worcester, Mass. 

Olivetti Corp. of Americe, 42-33 Northern 
Bivd., Long Island City : N.Y. 


DRILLING MACHINES, Deep Hole 

Boker Brothers inc., 1000 Post Ave., Toledo 
10, Ohio, 

Baush Machine Tool Co., 15 Wason Ave., 

ingfield, Mass. 

Berthiez, Charles, 5 Rue Montalivet, Paris, 
France. 

Burg Tool and Mfg. Co., Inc., 15001 S$. Fi- 

Gardena, Calif, 
DoALL C Co., Des Plaines, il. 
Ex-Cell-O Corp., 1200 Oakman Bivd., Detroit 


32, Mich. 
Leland-Gifford Co., Box 989, Worcester |, 
M 


ass. 
National Automatic Tool Co., Inc., $. 7th and 
N Sts., Richmond, ind. 
Wales-Strippit, inc., Akron, N. Y. 


DRILLING MACHINES, Gang, Multiple- 
spindle 

Boker Eepinene Inc., 1000 Post Ave., Toledo 
10, 

Barnes Drill Co., 614 Chestnut, Rockford, il. 

Barnes, W. F. & John Co., Rockford, iH. 

Soya Machine Tool Co., 15 Wason Ave., 

field, Mass 
8 - orp., 317 Mt. Grove St., Bridgeport 5, 


Conn, 

Bulw Machine Too! Co,, 839 Greene St., Ann 
Arbor, Mic 

Buromaster Rs. 15001 S. Figueroa, Gardena, 
Call 

Burg oot and Mite, Se. Inc., 15001 §. Fi- 
que: Gardena 

cincinnati Bickford Bn 


Consolidated Mch. YA whe 
T 6b rSame x 4 Nat: 
woukee 10 


Delta Power root t Biv , 400 N, Lexington Ave., 
Pittsburgh 8, 

Edlund Machinery 162. Div., Cortland, 

Fosdick Mch. Toot € ©, 1688 Blue Rock, Cin. 
cinnati 23, 0 

Greenlee Oren Hy %Co., 136 12th St., Rockford, 
ih, 

Hamilton Tool Co., 834 So. 9th St., Hamilton. 


Onle. 
' ” Bess iachine Co., 505 Fulton 


ve, 
Lamb, * co. 5663 E. Nine Mile Rd. 


Detroit yy 


Oakley, Cincinnati, 


i 
National Automatic Toot Co., Inc., S 7th and 


N Sta, Ri 

Olivetti Corp. of America a a Northern 
Bivd., Long island City 1, 

Root, 8 M., Co., York, Pa 

toge e eo 24000 Lokelond Bivd., Cleveland 


DRILLING MACHINES, Redie! 

American Tool Works Co, Pear! & Eggleston 
Ave. Cincinnati, Ohio. 

Burg Tool and Mtg. Ce. ine., 1500) Fi- 


querce, Gardena. Coli 

Cartton Mech. & Too! Co. "3061 Meeker St.. Cw. 
cinnati 25. 

Cugenant Bickford Div.. Ockiley, Cincimnct 


Teel Ca, 3366 
Beekman St. 23._ Ohie. 
Cuncinneti Lathe & Tool Co., 3207 Disney St 
Cimeimnati 9, Ohio. 
Cleveland Punch & Shear Works Co., 3927 St. 
_ Claire Ave, Cleveland | 4, Ohio. 
Cong Ye 425 Lexington Ave. New York 
Fosdick Mech. Tool Co., 1633 Shue Rock, Cir- 
einmeti 23, Oia. 


S ~ 
Cuncunnati 
¢ _ or. 
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REED : : Angular _:: 
Instrument ; : Contact Bearing: : 
Bearing : 


Spherical Roller 
Thrust Bearing 
Tapered 
Roller Bearing 


Single Row 
Deep Groove 
Ball Bearing 


Spherical 
Roller Bearing 


SSS makes so many standard sizes, there’s 
practically no such thing as a “special size”’ 
of bearing. They range from tiny instrument 
bearings right up to four-row tapered roller 
bearings—and account for almost every pos- 
sible bore size in-between. 

Take S&$'s standard cylindrical roller 
bearing, for example. It’s promptly available 
in 154 sizes of single- and double-row types 


What's a “special size” in production bearings? 


—for shaft diameters ranging from 1” to 9.5”. 
Every size, in both types, offers high radial 
capacity in relation to its size and operates at 
highest speeds because of its very low friction. 

So, before you specify a “special size” bear- 
ing, call the nearest S&S sales office first. 
The odds are better than 1,000 to 1 that 
there’s already a standard St bearing of 
exactly the size you need. 


Every TYPE-ECvERY use 


okKF. 


Spherical, Cylindrical, Ball," Ween Tapered and REED Mimature Bearings ee 
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DRILLS, ~sen Hole, Gua 
Ace Drill eit Mic 
Chi Lotr 1 Ww. Ontorio St., Chicago 


10, til. 
Eldorado Tool & Mfg. Corp., Milford, Conn. 
Greenfield Tap & Die Se Greenfield, Mass. 
Neo Twist Drill ‘ool Co., Rochester, 
ich. 


DRILLS, Oil Hole, Oil Tube 
Chicago Heights Steel Co., Chicago Hts., Ill. 
aati aT Ontario St., Chicago 


Cleveland Tyut Drill Co., 1242 E. 49th St., 
Giovetes ind 14, Ohio 

DoALL , Des Pla sy i, 

Bo iela ‘Tap &D Greenfield, Mass. 


ie Corp., 
Natenot Twist ine & Tool Co., Rochester, 
ich 


DRILLS, Portable Electric 
at Pneumatic Tool Co., New York 17, 


DRILLS, Portable pneumatic 
Citenge Pneumatic Tool Co., New York 17, 


DRILLS, Rotchet 


Armstr 1 by a 5213 W. Armstrong 
Ave. icago 

ie °- Latrobe, 411 W. Ontario St., Chicago 

Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland 14, Ohio 

Standard Tool Co. ., 3950 Chester Ave., Cleve- 
land 14, Ohio 


DRILLS, Sublend 


a Drill Co Adrian, Mich 
hic A Latrobe, 4 411 W. Ontario St., Chicago 


"e 

cumiens Twist Drill Co., 1242 E. 49th St., 
Cleveland 14, Ohio 

DoALL Co., Des Plaines, Ill. 

Greenfield Tap & Die Corp., Greenfield. Mass. 
Mohawk Tools, Inc. Montpelier, Ohio. 

a Twist Drill & ol Co., Rochester, 

ich. 





Goth NEW ..c DIFFERENT 
SHELDON 15” Cartes 


New. Revolutionary double-box 
Headstock (Pat. Pend.) 

New. “WORK-HOLDING ONLY” 
Spindle. 

New. Single-Shift Back Gear 
Lever on Headstock. 

New. Headstock and Apron run- 
ning in oil. 

New. 11%” Hole through Spindle. 
New. 60-pitch Gear Box with 
built-in Lead Screw Reverse. 
New. Amazing LOW PRICE. 


DIFFERENT 
Different. Spindle rigidly 
held in two large “Zero Pre- 
cision tapered roller bear- 
ings arranged in box-type 
design. 

Different. Electrical switches 
and push-button stations fully 
enclosed in built-in well in head- 
stock. 
Different. Two independent 
clutches in apron for selecting 
power feeds. 
Different. Cam-action tailstock 
clamp for rapid release and in- 
stant locking of tailstock. 
Different. Triple, cogged, V-belt 
outboard drive—eliminates inter- 
mediate shafts—delivers more 
power to spindle. 


This is an all new lathe that bridges the gap between con- 
ventional belt driven and geared head lathes. It combines 


Send in C —_ 

= full per inn we 

| SHELDON MACHINE CO., INC. 4246 No. Knox Ave., Chicago 41, U.S.A. | 
Gentlemen: Please send me information on items checked. 

The NEW and DIFFERENT SHELDON 15” Lathes 


Sheldon 0 10” 0 11” 

11” and 13” Variable Speed 
lathes 

High Speed Turret Lathes 

Sebastian 13” and 
Geared Head Lathes 

Horizontal Milling Machine 

Sheldon 12” Shaper 

Name of Local Dealer 

Have Representative Cal! City 


!oood oO ooo 


the capacity and power of a 
and flexibility of a belt driven lathe. Available with 5’, 6’ and 
8’ bed lengths providing 31”, 


eared head with the economy 


42” and 66” center distances. 


(0 13” Lathes 


15” Company Name . 


Street Address 
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=o Twist, High-Speed Steel, Cerben 


Ace Drill Co Adrian, Mich 
Chicago Heig! ts 7 Co Chicago Hts., lil. 
Chi o-Latrobe, . Ontario St., Chicago 


10, 
Cleveland Twist Drill Co., 1242 49th St., Cleve- 
land 14, Oh 


io. 
DoALL Co., pee Pines i. 
Greenfield Tap & Die Corp., Greentield, Mass. 
Mohawk Tools, Inc. Montpelier , Ohio 
National Twist Drill & Tool Co., Rochester, 


Mich. 
| Tap & Die Co., 16 Arch, Green- 
field, Mass. 


DRILLS, Twist, Carbide, Carbide-Tipped 

Ace Drill Corp., Adrian, Mich. 

Allegheny Ludium Steel Corp., Oliver Bidg., 
Rtn me » 


gh 22, Pa. 
ne saws, 411 W. Ontario St., Chicago 
Cisdiand Mier Drill Co., 1242 E. 49th St., 


Serine 4, Ohio 
DoALL Co., Des Pla 


tt. 
Neeoe twist Drill Tool Co., Rochester, 


Mic 
Theesdwell Tap & Die Co., 16 Arch, Green- 
field, Mass. 


DRILLS, Wire 
“Sqr. 411 W. Ontario St., Chicago 


0 
Cleveland Twist Drill Co., Cleveland, ~~ 


Greenfield Tap & D Greenfield, } Mass. 
— Twist Dar . ool Co., Rochester, 


Standard Tool Co., 3950 Chester Ave., Cleve- 
land 14, Ohio 


DUPLICATING ATTACHMENTS—See 
Tracing Attachments 


DUST COLLECTORS AND CONTROL 
SYSTEMS 


Brown & Sharpe Mfg. Co., Providence, R. |. 

Hammond Macinaty Builders, Inc., Kalama- 

Pangborn Co Hogerstown, Md. 

‘ai rn Corp. town, 

Standard Electrical | Co., 2500 River Rd., 
Cincinnati 14, Ohio 


ELECTRICAL DISCHARGE MACHINES 
—See Cisintegrators 


ELECTRONIC CONTROL SYSTEMS 


Hughes Products, Internation! Airport Station, 
Los Angeles 4 al. 


Micro-Path Inc., Ingelwood 2, Calif 
Reliance Electric & 0 Onis: Co., 1200 Ivanhoe 


Rd., Cleveland 1 
Stromber: g-Carlson ‘Div., General Dynamics 
Rochester 3, 


Corp., 1493 N. Goodman St., 
N, Y. 


ENGRAVING MACHINES 
Cong core, 405 Lexington Ave., New York 


Gorton, Geo., Mach., 1321 Racine St., Racine, 
ts. 


EXTRACTORS, Screw 

Chicago-Latrobe, 411 W. Ontario St., Chicago 

Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleve 


land 
ag ta 
Williams 


7, N. y 


FACING HEADS 


Baker Brothers Inc., 1000 Post Ave., Toledo 
10, Ohio 


Cross Co., P. O. Box 3835, Park Grove Postal 
Sta., Detroit 5, 


Mic’ 
_ ‘Boring Too! D Div., y egings & Lewis Mch. 
ones & Lewis Machine Tool Co., Fond du 
Kaukauna Machine & Foundry Div., Giddings 


Lewis Machine Tool Co., Kaukauna, Wis. 
Mummert-Dixon Co., Hanover, Pa 


FANS, Exhaust, Ventilating 
— Forge Co., 490 Broadway, Buffalo, 


¥" ye or Greenfield, Mass. 
, 400 Vulcan St., buffalo 


FASTENERS 
Allen Mfg. Bloomfield, Conn. 

Bethlehem Si Co., 701 East Third St., Beth- 
lehem, Pa. 

, -* Kurt So. Ws. 42 Exchange Place, 
Russell Suniel & ‘Ward Bolt & Nut Co., 


~ Py 
Williams, J. & Co., 400 Vulcan St., Buffalo 
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We think it’s the largest forged 


hammer ram ever made 


It weighs in at 50,000 pounds. And it measures 544 inches 
from top to bottom—59% inches from side to side—66 
inches from front to back. Here at Bethlehem, we've never 
heard of a larger forged hammer ram. Have you? If so, we'd 
certainly like to know the details. Would you be good 
enough to drop a line or two to Forgings Sales? (And end 
our suspense over whether we've chalked up another record, 
or an also-ran?) 

A few other facts about this hammer ram: we forged it 
from nickel-chrome-molybdenum-vanadium steel; we heat- 
treated and tested it to our customer’s specifications; and, 


as you can see, we furnished it finish-machined, ready to 


BETHLEHEM STEEL 


start pounding in a steam drop hammer. 

Although this ram is surely a giant in its class, it’s a 
pygmy compared to some of the forgings we’ve made. Our 
shops turn out the largest forgings ever needed—some 
weighing over 200 tons. (Some of the smallest, too—drop 
forgings, for example, that weigh as little as one pound.) 

Call us when we can be of service to you or members of 
your staff. Our engineers will gladly cooperate, from the 
planning stage to the finished product—whatever the type, 
size, or design of forging you require. 

BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


Export Distributor: Bethlehem Steel Export Corporation 








Product merece 


FEEDERS, Autometic 
Pro eC ion WE all fl Detroit Power soeeves Co., 2799 W. Fort 
St., Detroit 16, Mich 
Gear-O-Mation Div. Michigan po 8 , 7171 


McNichols Rd., Betroit 


FUTURMILL'S Wgy-Life”Way Covers | “sii irc" ae eee 


FILES, Band 

SAVE THE WAYS—"Woy-life” covers DoALL Co., Des Plaines, ItI. 

keep chips, grit, dirt and other foreign . 

matter out of the ways and feed mech- FILES, General-purpose, Swiss Pattern 

anisms. The solid aluminum, interlocking DoALL Co., Des Plaines, Ill. 

sections will absorb a considerable amount 

of shock and prevent damage to the ways Te el awe 

vig ‘ : ° aines, 

oe as caused by accidental dropping Jarvis Corp., Middletown, Conn. 

of heavy objects on the ways. Wesson Co., 1220 Woodward Heights Bivd 
Ferndale, Mich. 





WORK WITH SAFETY—The strength and 
rigidity of “Way-Life” covers permit oper- FILING MACHINES 

ators to walk safely on top of the cover, Chicago Pneumatic Tool Co., New York 17, 
making machine servicing and job set-up Bk : 

safer and easier. It is impossible for per- — ol Pay ag no E. Maumee St.. 
sonnel to fall through the cover or become Adrian, Mich. 

caught or trapped between the ways. 
FILTERS, Coolant ond Oil 

CUT COST & MAINTENANCE — Unlike Bemes Drill Co., 814 Chestnut St., Rocktora, 


fabric, rubber, plastic, sheet metal, foil, i... Engineering Corp., Meriden, Conn. 

telescopic, or accordion type covers, "Way- Marvel ngineering Co., 7227 N. Hamlin Ave. 

Life” covers will not burn, warp, tear, rust Chicago 45, 

or buckle. They require no auxiliary power U. S. Hoffman Machinery Corp., Syracuse, N.Y. 

since the cover is motivated by table or 

aad Pac lage .< FLAME-HARDENING MACHINES 

Se ee Cincinnati Milling Machine Co., Meta-Dy 
= namics Div., Marburg Ave., Cincinnati 9 

Ohio 

DRESS UP YOUR SHOP—"Way-Life” Giessen ne 1000 University Ave., Roch 

covers are full dress—armored protection ester 3, N. Y. 

Way-life covers are lightweight—yet very strong. for any machine . . . a complement of 

The extruded aluminum sections are ribbed full length —_utility—economy and cleanliness for any FLEXIBLE SHAFT EQUIPMENT 

with a full length ball and socket type interlocking hinge. shop. Jarvis Corp., Middletown, Conn. 


eta teen) ex ditetkey ghia tab Un daw ees can ca cans Gees Gl Sn a a its ed ah ld eae tn ee ee FORGING HAMMERS, Steam and Air 


Write: FUTURMILL, Inc. °° Hishlend Road Erie "Foundry? Coo 91253" Wr T2th St. Erie 


Pontiac, Michigan Penna. 


For more data circle item 250A on Card 
FORGING MACHINES, Headers, 
Upsetters, Presses 


Ajax Mfg. Co., 1441 Chardon Rd., Cleveland 
FASTER AUTOMATIC CUT-OFF oc, tars at ta kW co 


by ° d S k Hill Acme Co., 1201 W. 65th St., Cleveland 
2, Ohio 
Tu ing, Pipe an Bar toc Lake Erie shochiney. S Corp., 470 Woodward 
Ave., Buffalo 17 
National Machinery Co. Tittin, Ohio 
an = Farrel oundry & Mch. Co., Water- 
bury, Con 








Automatic operation — ‘ weil. FORGINGS, Drop 
frora loading to final cut- -§ f Bethlehem Steel Co., 701 East Third St., Beth 


lehem, Pa. 
off. Handles solid bar Z Crucible gh, 30, Fa of America, P. O. Box 2518, 
stock up to 3” O.D.—tub- ittsbur 


Williams, J. H ny Co., 400 Vulcan St., Buffalo 


. ” 7, N.Y. 
ing up to 8” 0.0. Cuts Wyman-Gordon Co., Worcester, Mass. 


any material that can be 


turned. 16 spindle speeds. FORGINGS, Hollow-Bored 
Bethlehem Steel Co., 701 East Third St., Beth- 


lehem, Pa. 
Crucible Steel Co. of America, P. O, Box 2518, 
The Modern Automatic Cutting-Off Machine and Bar ee Oe "ne Huron 35, Mich. 
Feeder Combination, shown above, handles random 

lengths of tubing, pipe and bar stock. With this com- FORGINGS, Press 

bination the entire load is fed to the cutting-off ma- Bethlehem Steel Co., 701 East Third St., Beth- 

chine without attention of an operator. Feeders are lehem, Pa. 

available for any maximum length bars. Only one Cleveland Punch & Shear Works Co., 3917 St. 


single crank adjustment needed—for stock diameter. Pm Ke bog gs O. Box 2518, 
Pittsburgh 30, Pa 
WRITE FOR CATALOG Minster Mch. Co., Minster, Ohio 
. . Mueller Brass Co., Port Huron 35 
Has complete specifications of all models. Illustrates Revere Copper a Brass Inc., 236 ice. Ave., 
parts that are being formed, grooved, flanged or New York 17, N. Y. (die-pressed) 


chamfered and cut off in a single operation at Wyman-Gordon ‘Co., Worcester, Mass. 
a high rate of speed. Also describes the avuto- l pset 
matic feeder, hot spinning machine for seal- rouewes, U 
ing ends of tubing, and the Modern Safety 


lehem, Pa. 
Drill Table. Crucible Steel Co. of America, P. O. Box 2518, 
Pittsburgh 30, Pa 


FORMING MACHINES, Cold-Rolling 
| @) D E be | | A + H | N 3 TO ©) L co + Hydraulic Press Mfg. Co., Mount Gilead, Ohic 
2005 LOSEY AVENUE tgigen 12 ohh” Mount Gilead, | Ohio 
: . Niagara Mch. & Tool Works, 637 Northland 
Jackson, Michigan ve.,t 
Yoder 'Co., 3500 Walworth, Cleveland, Ohio 


Bethlehem Steel Co., 701 East Third St., Beth 
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IN Aoaled BALL BEARINGS 


ARLIN-ROCKWELL 


» 
IN 


V 


flexible synthetic rubber seal is bonded to steel core for strength 
keeps dirt and moisture out — seals lubricant in 


resists operating pressures 





normal operating range from —80° F. to + 225° F. Special materials 
available for higher temperatures 


reduces maintenance time 





satisfactory performance in thousands of applications 


best seal for AFBMA standard single-row width bearings 


MRC Labri-Seal® : 


combines a rotating flinger and synthetic rubber labyrinth seal 


retains long life grease 


e 

* 

@ prevents over lubrication and grease leakage 
7 


metal flinger repels dirt and moisture and protects flexible synthetic 
rubber labyrinth seal 


operating temperatures from —80° F. to + 225° F. Special materials 
available for higher temperatures 

















recommended for use in the most adverse conditions of dirt 
and moisture 


ideal for low torque applications 


best seal available for cartridge width bearings 





BACKED BY 62 YEARS EXPERIENCE IN THE MANUFACTURE OF BALL BEARINGS 


For complete information on seals shown above, specify: 
FORM 1528 MRC SYNTHE-SEAL BALL BEARINGS 
FORM 1547 MRC POWER TRANSMISSION BALL BEARINGS 


MARLIN-ROCKWELL CORPORATION 
JAMESTOWN, N EW YO R K Patt AND ROLLER 
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Columbus Die-Tool can help! 


Many leading companies all over the United States are now avail- 
ing themselves of our creative engineering staff, modern plant and equip- 
ment, to design and build their special tools, jigs, fixtures and machines. 
Over 50,000 square feet, filled with precision production equipment, 
enables us to build fine tools and special purpose machines to your exact- 
ing requirements. Increase the efficiency of your operation with special 
tools that do the job better—faster—more economically . . . designed 
and made by Columbus Die-Tool. 


FREE: New brochure listing complete facilities and equipment. Write today. 


— Columbus Die Tool 


| AND MACHINE COMPANY 


* P.O. BOX 750 * COLUMBUS, OHIO 
SERVING INDUSTRY SINCE 1906 


Designers and manufacturers of 
Jigs ¢ Fixtures ¢ Special Tools ¢ Units 
for Machine Tools ¢ Builders of 
Machine Tools Complete 


For more deta circle this page number on card at back of book 





FORMING MACHINES, Multiple-slide 
Baird Machine Co., 1700 Stratford Ave., Strat- 


1375 Raff Rd., S. W., Can- 


pe Co., Providence, R. |. 

Chambersburg "Engrg. “Se. Chambersburg, Pa. 

var: or Industries, Inc., 6499 W. 
65th $ ey 38, 

Lake Erie’ Machiner ‘Corp., 470 Woodward 
Ave., Buffalo 17, Me 

U. S. Tool Co., Inc., 255 North Main St., Am- 
pere, E. Orange, 'N. 


FORMING TOOLS or Tool Bianks 

Brown & Sharpe Mfg. Co., Providence, R. | 

Crucible Steel Co. o America, P. O. Box 2518, 
Pittsburgh 30, Pa 

National Sroach & jMch. Co., 5600 St. Jean 
Ave., Detroit 2, Mich 

Wesson Co., 1220 Woodward Heights Bivd., 
Ferndale, ‘Mich. 


GAGE BLOCKS 

Brown & Sharpe Mfg. Co., Providence, R. |. 

DoALL Co., Des f Plaines, til 

Scherr, George + A om 200 Lofayette St., 
New York 12, 


GAGES, Air Comparator 

Federal Wyeducts Corp., 1144 Eddy St., Provi- 
dence 1, R. 

Scherr, Geor "a: Inc., 200 Lafayette St., 
New York ae 

Sheffield Corp., Box 893, Dayton 1, Ohio 


GAGES, Automatic Sorting 

Federal ne a Corp., 1144 Eddy St., Provi- 
dence | 1. 

Sheffield a, Box 893, Dayton 1, Ohio 


GAGES, DIAL, Bore, Height, Depth, 
Thread, Groove, etc. 

Ames, B. C. Co., Waltham 54, Mass. 

Brown & Sharpe — 2 Co., ‘Providence 

Cadillac Gage Co., P. O. Box 3806, betrolt, 


DoALL Co., Des Plaines, Ill. 

Federal Products Corp., 1144 Eddy St., Provi- 
dence 1, R. 

General Biectie ‘Co., Schenectady, N. 

Orban, Kurt $y, ate 42 i By ‘Place, 
Jersey City 2, 

Scherr, George om vine, 200 Lafayette St., 
New York 12, 


GAGES, Electric Sg sag 
rpe 6 Ri Providence, R. |. 
DoALL Co., Des Pies 
Federal a Corp., "1144 Eddy St., Provi- 
dence | 
General Electric Co., Schenectady, N. Y. 
Sheffield Corp., Box 893, Dayton 1, Ohio 


GAGES, Grinding 
Equitable Engineering, Royal Oak, Mich. 
Federal Products Corp., 1144 Eddy St., Provi- 


ce 1, R. I. 
Sheffield Corp., Box 893, Dayton 1, Ohio 


GAGES, Machinists’ Hand, including 
Center, Cutter Clearance, Drill Point, 
Drill Size, Planer, Radius, Screw Pitch, 
Taper Telescoping Thickness 


Brown & Sharpe Mfg. Co., Providence, R. |. 
Federal Products con, 1144 Eddy St., Provi- 


Willi Wie c 400 Vulcan St., Buffal 
ili » Oe o., ulcan St., Buffalo 
7, N. ¥. 


GAGES, Multiple Inspection 
—— Products Corp., 1144 Eddy St., Provi- 


nce 1, N. Y. 
Sheffield Corp., Box 893, Dayton 1, Ohio 


GAGES, Plug and Ring 
& Sharpe Mfg. Co., Providence, R. |. 
DoALL Co., Des F Plaines, Ill. 
Greenfield "Tap & Die éorp., Greenfield, Mass. 
Metallurgical Products Dept. of General Elec- 
tric Co., Box 237, Roosevelt Park Annex, 
Detroit ‘32, Mich. 
eg wort, RY, Inc., 200 Lafayette St., 
New 
Sheffield ha, " Box 893, Dayton 1, Ohio 


(Continued on poge 254) 
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For Your Power Drive - Design *: tic n or Replacement Maintenance 


renal ae 


mor'sa [= gy CYLINDER 


That Can Assure Accurate Efficient Operation 





Only T-J’s complete line can assure you standard tie-rod air and hydraulic, to the 
a cylinder of either air or hydraulic exclusive T-J Spacemaker, and including 
application—with practically limitless the recently introduced Squair Head, 
design specifications for bore, stroke, T-J cylinders give you more features 
pressure range and even delivery for efficient, long-lasting operation. 


requirement. From the time-tested, Write today! 


TOMKINS JOHNSON 
1 crermegas 
ers 
THE ONLY 
COMPLETE | | e 
ENGINEERING 45 i, ; SM-56-3 fo: 
CATALOG standard tie-rod for the T-J standard tie-rod the incomparable 


hydraulic cylinders. Squair Head air cylinders. Spacemaker 
LINE, TOO! cylinder. cylinder. 7 


THE TOMKINS-JOHNSON CO, #4ckson, micn. 


CYLINDERS ¢ MILLING CUTTERS ¢ RIVETERS and CLINCHERS 
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DIFFERENT 
MODELS 


S= 


TO 
CHOOSE 


FROM 


SLOCOMB 
MICROMETERS 


Whatever your micrometer 
requirements, chances are 
Slocomb has it. Slocomb mi- 
crometers range from the 
1” conventional micrometer 
calipers to 60” Rigitube 
models. Airfoil, tube, screw 
thread and sheet metal types 
. . just to mention a few of 
the many available specials 

.as well as the new Slo- 
comb Snap Gage micrometer, 
designed to eliminate a com- 
plete line of fixed snap 
gages. 

All Slocomb micrometers 
have as standard optional 
features your choice of ter- 
minals . . . carbide, 60° 
points, 2” diameter discs, 
ball ends or rounded anvil. 





ae SPEEDMIKE 


Another Slocomb first! Digit- 
ally read, the new Speedmike 
achieves the ‘ultimate in meas- 
uring. speed and accuracy. Yes 
+ you can have Speedmike's 
direct reading’’ feature on 
other Slocomb micrometers. 











Stocked and Sold 
By Your Industrial Distributor 


J. T. Slocomb Co. 
100 Matson Hill Rd., So. Glastonbury, Connecticut 
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bey aol lh sane & Die Co. 
field, 
Van Keuren Co., 


, 16 Arch, Green- 
176 Waltham St., 


7, Watertown 
Winter Bros. Co., Rochester, Mich. 


GAGES, Roll, Thread, Snap 


Federal vemos Corp., 1144 Eddy St., 
dence 1, R. 
Greenfield Tap “ Die Corp., Groertiaia, Mass. 
Sheffield Cor Box 893, Dayton | Ohio 
Threadwell ap & Die Co., 16 Arch, Green- 
field, Mass. 


Provi- 


GAGES, Surface Roughness 
DoAl! Co., Des Plaines, II! 
Sheffield Corp., Box 893, Dayton 1, Ohio 


GAGES, VERNIER, Heigh, Depth, Gear 
Tooth 

Brown & Sharpe Mfg. Co, 

DoAll Co., Des | Plaines, it. 

Equitable Engineering, Royal Oak, Mich 

Federal Products Corp., 1144 Eddy St., Provi- 
dence |, 


Providence, R. |. 


GEAR BURNISHERS 
Fellows Gear Shaper Co., Springfield, Vt. 
Gleason Works, 1000 University Ave., Roches- 


ter 3, N. Y. 
Sheffield Corp., Box 893, Dayton 1, Ohio 


GEAR CHAMFERING ROUNDING AND 
DEBURRING MACHINES 
Cm Corp., 405 Lexington Ave., New York 17, 


Cross Co., P. O. Box 3835, Park Grove Postal 
Sta., Detroit 5, Mich. 

Gleason Works, {000 University Ave., Roches- 
ter 3, N. Y. 

Lamb, F. Jose ie Sr 5663 E. Nine Mile Rd., 
Detroit 34, 

Orban, Kurt Co, ‘ox. 42 Exchange Place, Jer- 


ity 2, bs 
snettiona ¢ Corp., a"? 893, Dayton 1, Ohio 


GEAR CH a EQUIPMENT 


Brown & Sharpe Mfg. Co., Providence, R. |. 
yee 405 Lexington Ave., New York 17, 


Equitable Engineering, Royal Oak, Mich. 

Fellows Gear Shaper Co., pringfield, Vt. 

Gleason Works, 1000 University Ave., Roches- 
ter 3, N. Y. 

Michigan Tool Co., 7171 E. MecNichols Rd., 
Detroit 12, Mich. 

National Broach & Mch. Co., 5600 St. Jean 
Ave., Detroit 2, Mich. 

Orban, Kurt Co., Inc., 42 Exchange Place, Jer- 
sey City 2, N. J. 

Scherr, oge Co., Inc., 


200 Lafayette S., 
New York 12, N. Y 


GEAR CUTTING MACHINES, Bevel and 
Spiral 

Som ™ 405 Lexington Ave., New York 17, 

Gleason Works, 1000 University Ave., Roches- 
ter 3, N. Y. 

Orban Kurt Co., Inc., 42 Exchange Place, Jer- 
sey City 2, N. J. 

Scherr, George i 


em 200 Lafayette St., 
New York 12, » 


GEAR CUTTING MACHINES, Worm and 
Worm Wheels 


Barber-Colman Co., 1300 Rock St., 


Rockford, 
t. 

Cosa Corp., 405 Lexington Ave., 
N. Y. 


New York 17, 

— gs 1000 University Ave., 

ter 

New Jersey Sear & Mfg. Co., 1470 Chestnut 
Ave., Hillside, N. J. 

Orban, Kurt Co., Inc., 42 Exchange Place, Jer- 

City 2, N. J. 

Scherr, George a S 200 Lafayette St., 

New York 12, i 5 


Roches- 


card at back of book 


GEAR GRINDERS—See Grinding Ma- 
chines, Gear 


GEAR HOBBERS 


American sehen Corp., 


1232 Penn. Ave., Pitts- 
burgh 


2, 
Barber Colman” Co., 1300 Rock S., Rockford, 
| 


Cosg corn, 405 Lexington Ave., New York 

Fellows Gear Shaper Co., Springeid, 

Hamilton Tool Co., 834 S. 9th St., ‘amitton, 
hio 

Michigan Tool Co., 7171 E. McNichols Rd. 
Detroit 12, Mich. 

Orban, Kurt Co., Inc., 


42 Exchange Place, Jer- 
sey City 2, N. J 


GEAR HONERS 


National Broach & Mch. Co., 


5600 St. 
Detroit 13, Mich. 


Jean, 


GEAR LAPPERS 


Fellows Gear Shaper Co., Springfield, Vt. 
Gleason Works, 100 University Ave., Roches- 


ter 3, N. Y. 
7171 E. Nichols Rd., De- 


Michigan jot SO, 
National con & Mch. Co., 5600 St. 


troit 12, 
Jean, 
Detroit 12, Mich. 


GEAR MOTORS—See Speed Reducers 


GEAR RACKS 


Equitable Engineering, Royal Oak, Mich. 
\Hinois Gear & Mch. Co., 2108 N. Natchez 
Ave., Chicago 4 Hi. 
Stahi Gear & Mch. Co., bis 3901 Hamilton 

Ave., Cleveland 4, Ohi 


GEAR SHAPERS 
Cosa aaa 405 Lexington Ave., New York 17, 
N. 


aden “Gear Shaper Co., Springfield, Vt. 

Lapointe Machine Tool Co., Hudson, Mass. 

Michigan Tool Co., 7171 E. MecNichols Rd., 
Detroit 12, Mich. 


GEAR SHAVERS 


Fellows Gear Shai en S S y Svrivaticld, Vt. 

Michigan Tool 71 £. McNichols Rd., 
Detroit 12, Mich 

National Broach & Mch. Co., 


5600 St. 
Ave., Detroit 2, Mich. 


Jean, 


GEARS, AND GEAR BLANKS, Non- 
metallic 


Boston Gear Works, 14 Hayward St., Quincy 
ass. 
Cincinnati Gear Co., Wooster Pike and Marie- 
mont Ave. Cincinnati, Ohio 
cs * ae Gear Corp.,. Box 934, Syracuse, 


Equitable Engineering, Royal Oak, Mich. 
Greaves Machine Tool Co., 2011 Eastern Ave., 


Cincinnati, Ohio 
\Nlinois Gear & oe. Co., 2108 N. Natchez 
Ave., Chicago 5, 
New Jersey Soy & Mfg. Co., Hillside, N. J. 
Ryerson, Jos. & ~~, inc., 16th end Rock- 
well $t., Chicago 
R. o., 3901 Hamilton Ave., 


Stahi Gear & M 
Cleveland an On 


GEARS, Cut 


Avondale Marine Ways, Inc., 

Birdsboro Corp., Birdsboro, Pa. 

Boston Gear Works, 14 Hayward St., Quincy 
71, Mass. 

Cincinnati Gear Co., Wooster Pike and Marie- 
mont Ave., Cincinnati, Ohio 

Diefendorf Gear Corp., Box 934, pyeemne, N. Y. 

Equitable Engineering, Royal Oak, Mich 

Greaves Machine Tool Co., 2011 ‘Eastern Ave., 
Cincinnati, Ohio 

Iinois Gear & Mech. Co., 2108 N. Natchez 
Ave., Chicago 5, Ill. 

National Broach & Mch. Co., 5600 St. Jean 
Ave., Detroit 2, Mich. 


(Continued on page 256) 
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20 ft. Niles boring and turning mill recently installed at A. O. Smith Corp., Milwaukee, turning a large cylinder part. 


The Octagon Boring Bar... The NILES Name 


Niles machine tools have turned tons of chips over 
more than a half-century of production in most of 
America’s largest metalworking plants. 

Boring mills bearing the Niles name have another 
easily recognizable feature—the octagon-shaped 
boring bar. 

Beneath (and behind) these external distinctions 


is proved quality, the real measure of profitable 
machine tools. 

For boring and turning mills, 10 to 45 ft. table 
size, engine lathes from 50 in. swing and larger, and 
planer-type milling machines, check Niles first. 
They’re built to do big jobs . . . big chip production 
... with modern electronic controls for high precision. 


You don’t baby a Niles—it’s no baby 
CALL OR WRITE YOUR DEALER OR US TODAY FOR FULL INFORMATION 
BALDWGVIN : DIMA: HAMIUTON 
Philadelphia 42, Pa. 


Industrial Equipment Division - 
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New Jersey Gear Mfg. Co., 1470 Chestnut 
Ave., Hillside, N. 


Stahi Gear & Mch. Co., 3901 Hamilton Ave., 
Cleveland 14, Ohio 
Verson Alistee! Press Co., 93rd St., 


& S. Ken- 
wood Ave., Chicago, Iii. 


GENERATORS, Electric 


Rolence Electric & wy Co., 1200 Ivanince 
, Cleveland 10, O 


GRADUATING MACHINES 


Gorton So. Mch. Co., 1321 Racine St., Ra- 
cine, 


GREASES—-See 
Greases 


GRINDERS, Bench, Floor and Snag 

Delta Power Tool Div., 400 N. Lexington Ave., 
Pittsburgh 8, Pa 

Hammond Machinery Builders, Inc., 
zoo, Mich. 


Lubricating Oils and 


Kalama- 


Jones & Lamson Mch. Co., Springfieid, Vt. 
Mummurt-Dixon Co., Hanover "Bo. 
National Acme Co., 170 E. {31st St., 


land 8, Ohio 
Standard Electrical Tool Co., 
Rd., Cincinnati, Ohio 


Cleve- 
2488-90 River 


GRINDERS, Carbide Tool 
Cm? Corp., 405 Lexington Ave., New York 17, 


Delta ) FRE Mg Laan 400 N. Lexington Ave., 
Pittsburgh 8, 

DoALL Co., Des , Hi. 

Elox ‘of — . Troy, M 

Ex-Cell > Corp., 1 00 “Gesen Bivd., Detroit 


ich. 
Hammond Machinery Builders, Inc., Kalama- 
zoo, Mic 
Heald Machine Co., 10 New Bond St., Worces- 
ter 6, Mass. 
Metallurgical Products Dept. of General Elec- 
7, Roosevelt Park Annex, 


1 New Bond St., Worcester 6, 





Heavy duty attachments 
increase versatility 
of dependable, low-cost 





GREAVES MILLS 


Heavy Duty Vertical 
Milling Attochment 


“THE MOST MILL FOR THE LEAST MONEY” 


A full line of attachments and accessories offer 
outstanding flexibility for all types of milling 


operations. . 


. with GREAVES MILLS. 


Make your own comparison of 22 specifications of 
Greaves and 7 other leading milling machines. 


— Duty Offset 
Vertical Milling Attachment 


Universal Milling Attachment 


Toolmakers Overarm 


Chart. I will make m 
of gaa with other aiken — 





Send coupon for 
FREE Comparison | 
Chart and detailed FIRM 
descriptive literature ADDRESS 
on easy-to-use city 


attachments i - 


> — oh GREAVES M 


iiermoticn on Attachments and Accessories 
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Oliver Instrument Co., 1410 E. Maumee St., 
Adrian, Mich. 

Standard Electrical Tool Co., 2488-90 River 
Rd., Cincinnati, Ohio 

Wesson Co., 1230 Woodward Heights Blivd., 
Detroit 20, Mich. 


GRINDERS, Die and Mold 
DoALL Co., Des Plaines, III 
Norton Co., 1 New Bond K, 


Mass. 
Standard Electrical Tool Co., 
Rd., Cincinnati, Ohio 


GRINDERS, Drill Point 

Clausing Div., Atlas Press Co., 
Mich. 

Consolidated rg bs Div., 565 Blossom Rd., 
Rochester 10, 

Delta Power Too! Biv 
Pittsburgh 8, 

Hammond pete Builders, !nc., 
zoo, Mich. 

Oliver’ Instrument Co., 1410 E. Maumee, Adrian 
Mich, (also drill point thinner) 

Orban Kurt Co., Inc., 42 Exchange Place, Jer- 
sey City 2, N. J. 

Standard Electrical Tool Co., 2500 River Rd., 
Cincinnati 4, Ohio. 


GRINDERS, Face Mill 


Kearney & Mer A So. 6784 W. National, 
Milwaukee 14, 

Mattison Machithe Works 545 Blackhawk Park 
Ave., Rockford, 

Oliver ‘Instrument , 
Adrian, Mich. 


Worcester 6, 
2488-90 River 


Kalamazoo, 


400 N. Lexington Ave., 


Kalama- 


1410 E. Maumee St., 


GRINDERS, Knife and Shear 
Hill Acme Co., 1201 W. 65th St. Cleveland 


io 

Mattison Machine Works, Rawitont, iW. 

Mummert-Dixon Co., Hanover, 

a Electrical Tool Co., PSass 90 River 
d., Cincinnati 4, Ohio 


GRINDERS, Portable Electric 


Chicago Pneumatic Tool Co., New York 17, 
Standard Electrical Tool Co., 2488-90 River 
, Cincinnati 4, Ohio 


GRINDERS, Portable Pneumatic 
as - A Pneumatic Tool Co., New York 17, 


Madison-Kipp com, Madison, Wis. 
Onsrud Machine Works, Inc., Niles, Ill. 


GRINDERS, Tap 


Ex-Cell-O Corn, 1200 Oakman Bivd., Detroit 
Mich. 
Machinery Builders, Inc., Kalamo- 
zoo, Mich. 
Jones & Lamson Mch. Co., 160 Clinton St., 
Springfield, Vt. 


GRINDERS, Tool and Cutter 
sageeanen Co., 1300 Rock St., Rockford, 


m2 & Sharpe _ Co., Providence, R. |. 
Cincinnati Milling achine Co., —— Mch. 
Div., Marburg Ave., Cincinnati 9, Ohio 
Clausing Div., Atlas Press Co., Kalamazoo, 
Cosg. Corp., 405 Lexington Ave., New York 
Delta Power be! hee 400 N., Lexington Ave., 
el ay aa Pe t ea 
lox Corp. of Mic’ igan, ro ich 
Fellows Gear Sha Shaper C Te River St., 
field, Vt. 
er & Livingston Ss 336 Straight Ave., 
, Grand Rapids 4, Mich. 
Gasenh Works, 1000 University Ave., Roches- 
ter 3, 
Gorton Geo., Mch. Co., 1321 Racine St., Ra- 


cine, Wis. 
Landis’ Too! Co., Waynesboro Pa. 
Leblond, R. K. Mch. Tool Co., 
Edwards Rds., Cincinnati 18, 
Mummert-Dixon’ Co., Hanove 
a Acme Co., 170 E. 131s" St., 
land 8, Ohio 
Norton €o., 1 New Bond St., 


ass. 

Oliver ng Co., 
Adrian, Mic’ 
Orban, iar 
sey b 
Thompson Grinder Co., 1500 W. Main St., 

Springfield, Ohio 


Spring- 


— and 


Cleve- 
Worcester 6. 
1410 E. Maumee St., 
Inc., 42 Exchange Place, Jer- 


GRINDERS, Toolpost 
Cong 2 fore. 305 Lexington Ave., New York 
N. 
Standard Electrical Tool Co., 2488-90 River 
Rd., Cincinnati, Ohio 


GRINDING GAGES—See Gages, Grinding 
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At Raytheon Mfg. Co.... 


CT aiaveliarcammalelarni-1aaelers 
materials to fine tolerances'! 


* i 

This leading manufa 

me a tronic systems uses ne 
‘cm LA 2 = 

. Pet as microwave system 


ie extremely. tough. materials preser 
ofpadiereliarcialalellarcm e)ge)e)islaammim ye 

using diamond abrasive wheels on Blanchard N 

The results were outstanding: Disks measuring appr 
2\"x Ye" were ground to a tolerance of +.001", witt 
material removed. Flatness is .002", parallelism .O0 
parts are ground at the rate of 48 per hour, 

finish is consistently excellent. 


ara 
roi G8! 


Write for your copy of ‘‘Work Done on the Blanch 
THE BLANCHARD MACHINE COMPANY 


64 State Street, Cambridge 39, Mass., U.S.A. 


BLANCHARD 
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Thru-Feed Rolling— Fully Automatic 


.... for Production or Job lot 
Threading and Form Rolling 


REED Two-Die Type 
Cylindrical Die 
Thread Rolling Machines 


The flexibility of the Reed B-111 machine 
provides for the most economical selection of 
In-Feed Rolling— . a b | : d 
Sulie ov Som Automatic equipment to suit joo lot or quantity produc- 
tion requirements. 


Standard machines are available for in-feed 
or thru-feed rolling or a combination of both 
for a wide range of thread and form rolling 
applications. Precise micrometer die and work 
positioning adjustments assure continuous pro- 
duction of uniform accurate threads and forms. 


In-Feed Rolling 
Manuel loading 


Write for Machine Bulletin B-111-1 


REED ROLLED THREAD DIE CO. 


Specialists in Thread and Form Rolling Tools and Equipment 
TRM-173 HOLDEN, MASSACHUSETTS, U.S.A. 


Sales Offices in: Buffalo, Chicago, Cleveland, Compton, Calif, Denver, Detroit, Englewood, N. J., 
Houston, Indianapolis, Milwaukee, Montreal, New York City, Phila., Pittsburgh, St. Louis, Syracuse, Toronto 
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GRINDING MACHINES, Abrasive Belt 

Delta Power Tool ee 400 N. Lexington Ave., 
Pittsburgh 8, 

tery: 9 ‘Machinery Builders, Inc., Kalama- 


Hill heme . 1201 W. 65th St., Cleveland 


Mattison oMch. Works, Rockford, Ill. 
Standard Electrical tool Co., 2488-90 River 
Rd., Cincinnati, Ohio 


GRINDING MACHINES, Broach 
Gein eyer & Livingston Row 336 Straight, 
Grand Rapids 2 

BA Machine Tool _ Mass. 

National Broach & Mch. ou 5600 St. Jean 
Detroit 13, Mich. 

Orban ens €o., Inc., 42 Exchange Place, Jer- 
sey Cit 

— Grinder, "1534 W. Main, Springfield, 

io 


GRINDING MACHINES, Cam 
Cosa Corp., 405 Lexington Ave., New York 17, 


Landis Tool Co., Waynesboro, Pa. 
tek Co., | New Bond St., Worcester 6 
ass. 
Orban Kurt <. Inc., 42 Exchange Place, Jer 
sey City 2, N. J. 
Van Norman Machine Co., 3640 Main St., 
Springfield 7, Mass. 


GRINDING MACHINES, Centerless 


Cincinnori Milling Machine Co., Grindin 
Mch. v., Marburg Ave., Cincinnati 


Ohio 

Heald Machine Co., 10 New Bond St., Worces 
ter 6, Mass. 

Landis Too! Co., Waynesboro, Pa. 

Van Norman Machine Co.. 3640 Main St 
Springfield 7, Moss. 


GRINDING MACHINES, Crankshaft 
Landis Tool Co., Waynesboro, Pa. 
Norton Co., 1 New Bond St., Worcester 6 


Mass. 

Orban, Kurt Co., Inc., 42 Exchange Place, Jer- 
sey City 2, N. J. 

Van Norman Machine Co., 3640 Main St 
Springfield 7, Mass. 


GRINDING MACHINES, Cylindrical 


Austin Industrial Corp., White Plains, N. Y. 
Brown & Sharpe Mfg. Co., Providence, kK. | 
Cincinnati Milling Machine Co., Grinding Mch 
Div., ipa Ave., Cincinnati 9, Ohio 
Cosg Corp., 4 5 Lexington Ave New York 


Gollmeyer & Livingston Co., 338 Straight, S 
rand oe oe 2, Mich 

Hammond Machinery Builders inc., Kalama 
zoo, Mich 

Landis Too! Co. Inc., Waynesboro, Pa 

Micromatic Hone Corp. 81,1000 Schoolcraft 
Ave., Detroit 38, Mich 

Norton ca;, 3 New Bond St., Worcester 6 
Mass. 

Sheffield Corp., Box 893, Dayton 1, Ohio 

Standard Electrical Tool Co., 2500 River Rd 
Cincinnati 4, Ohio 

Van Norman Machine Co., 3640 Main St 
Springfield 7, Mass. 


GRINDING MACHINES, Disc 


Brown & Sharpe Mfg., Co., Providence, R. | 

Delta Power ad age 400 N. Lexington Ave., 
Pittsburgh 8, 

Gardner de Co., Beloit, Wis. 

Mattison Machine Co., Beloit, Wis. 

Standard Electrical Tool Co., 2488-90 River 
Rd., Cincinnati, Ohio 


GRINDING MACHINES, Gear 
Con Sore. 405 Lexington Ave., New York 


Fellows Gear Shaper Co., tale Vt. 

Gear Grinding Machine Co 901 Christopher 
St., Detroit 11 Mich 

Gleason W Works, 1000 University Ave., Roches 
ter 

National ; a & Mch. Co., 5600 St. Jean 

Ave., Detroit 2, Mich 

Orban, Kurt Co., . .. 42 Exchange Place, 
Jersey City 2, N. 

Sheffield Corp., Box ‘i93, Dayton 1, Ohio 


GRINDING MACHINES, Internal 
Cone coh, 405 Lexington Ave., New York 


17, N. Y. 

a a ha’ & Livingston ey 336 Straight, 
S. Grand Rapids 2, Mic 

Heed | Machine Co., 10 New Bond St., Worces- 
ter 6, Mass. 

Orban, Kurt Co., Inc., 42 Exchange Place, 
Jersey City 2, N. Y. 

Standard Electrical Tool Co., 2488-90 River 

Cincinnati, Ohio 

var ‘Norman Machine Co., 3640 Main St., 
Springfield 7, Mass. 

Wicaco Machine Corp., Wayne Junction, Phila- 
delphia, Pa. 
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More than... 


of a century 
improving 
metal cutting 
TECHNIQUES nics i posi 


to select without ‘‘guess-work”’ 

the proper cutting tools for your production. 

In STANDARD’S modern research laboratory, 
metallurgical experience and engineering design skills, 
combine, in developing better ways of machining 
today’s tough alloys and materials. 





These practical cost saving recommendations as to 
selection of the correct 


1 cutting tool, grinds and 
speeds, are yours for the 
\ Wy A asking... 
(a x; Just call the 
STANDARD Authorized 
an 
Fl 


STANDARD'S Distributor in your area, 


Authorized Distributors Special metal cutting 
Stock-ready for immediate problems will receive 


delivery—the COMPLETE ‘ 
FAMILY OF STANDARD prompt attention, 
QUALITY CUTTING TOOLS, 

Twist Drills ...Reamers... Tops... on 

Dies... Milling Cutters...End Mills 

..-Counterbores ...Hobs...Carbide ee 
sakaioas = 


=} 


STANDARD TOOL (‘0. 


3950 CHESTER AVENUE CLEVELAND 14, OHIO 
BRANCH WAREHOUSES IN: NEW YORK.- DETROIT - CHICAGO - DALLAS - LOS ANGELES - SAN FRANCISCO 
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WEY MICROHONING’ 


of Valve Tappet Bores 
Assures Economical Production, 
Precision and Functional Surfaces 


Johnson Products, Inc., (Muskegon, Michigan) is a pioneer in the 
manufacturing of hydraulic valve tappets. Placing strong emphasis 
on quality control, they demand consistent precision and geometric 
accuracy. Here’s why Johnson engineers insist on using the Micro- 


honing process. 














Typical Johnson valve tappet 
— cross section shows inter- 
rupted, semi-blind-end bore. 


Two of the double-spindle 
Hydrohoners, each spindle has 
its own sizing control. 


Processing Economy 


In a typical production run of 31,250 parts, scrap was only 


Generates Clean-Cut Surfaces 


Microhoning is a low-velocity abrading 
process that uses a combination of con- 
trolled speeds, feeds and motions to pro- 
vide functional surfaces. Also, the large 
area of contact between abrasive and work 
surface spreads and easily dissipates the 
cutting heat. Thus, Microhoning generates 
clean-cut work surfaces that are free of 
burned or smeared metal. 


Produces Longer-Wearing Surfaces 


Because the Microhoned surface is cleared 
of amorphous material, it is in the base 
metal zone where longer-wear character- 
istics are more readily induced. Also, the 
unique Microhoning cross-hatch lay pat- 
tern provides a multitude of minute 


“plateaus” for equitable distribution of 
work load. 


Functional Accuracy 


Geometric accuracy is mandatory! For, 
there must be a clearance of .0002”-.0003” 
between tappet bore and its plunger. Mi- 
crohoning consistently holds bores within 
the .00003” tolerance for roundness and 
straightness, and within .0005” for size. 
Proof—each tappet assembly must pass 
a critical “leak-down” test. 


on Tw 
<** ®o, 
o Ye, 


three-tenths of 1%. This is a striking example of economy 
resulting from consistent quality processing. The use of 
Microhoning also eliminated previously required precision 
boring — several boring machines were involved in this 


saving. 


*Registered U.S. Pat. Off. 


MICROMATIC HONE Corp. 


8100 SCHOOLCRAFT AVENUE 


DETROIT 38, MICHIGAN 
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GRINDING MACHINES, Jig 
Cosa Corp., 405 Lexington Ave., New York 17, 
N. Y 


Fosdick Mch. Tool Co., 1638 Blue Rock St., 
Cincinnati 23, Ohio i 

Galimeyer & Livingston Co., 336 Straight S. 
W., Grand Rapids 2, Mich. . 

Moore Special Tool Co., Inc., 740 Union Ave., 
Bridgeport, Conn. 


GRINDING MACHINES, Profile 

Baker Brothers Inc., 1000 Post Ave., Toledo 
10, Ohio ; ON 

Cincinnati Milling Machine Co., Milling Mch. 
Div., Marburg Ave., Cincinnati 9, Ohio 

Cosa Corp., 408 Lexington Ave., New York 


17, N. Y. ; 
Ex-Cell-O Corp., 1200 Oakman Bivd., Detroit 
32, Mich 


Jones & Lamson Mch. Co. Springfield, Vt. 
Sheffield Corp., Box 893, Dayton 1, Ohio 


GRINDING MACHINES, Roll 


Austin Industrial Corp., White Plains, N. Y. 

Landis Tool Co. Inc., Waynesboro, Pa. 

Norton Co., 1 New Bond St., Worcester 6, 
Mass. 


GRINDING MACHINES, Surface 
Reciprocating 

Brown & Sharpe Mfg., Co., Providence, 

Cincinnati Milling Machine Co., Grinding 
Div., Marburg Ave., Cincinnati 9, Ohio 

Cong i 405 Lexington Ave., New 


Delta Power Tool Div., 400 N. Lexington 
Pittsburgh 8, Pa. 

DoALL Co., re He ategs i. adie 

Elox Corp. o ichigan, Troy, Mich. | 

Gavan & Livingston Co., 536 Straight, S.W., 
Grand Rapids 4, Wis. : 

Gardner Machine Co., Beloit, Wis. 

Hill Acme Co., 1201 W. 65th St., Cleveland 
2, Ohio 

Mattison Machine Works, Rockford, Ill 

Norton Co., 1 New Bond St., Worcester 6, 


Mass. 

Orban, Kurt Co., Inc., 42 Exchange Place, 
Jersey City 2, N. Y. y 

Thompson Grinder Co., 1500 W. Main St., 
Springfield, Ohio ; 

Van Norman Machine Co., 3640 Main St., 
Springfield 7, Mass. 


GRINDING MACHINES, Surface Rotary 


Berthiez, Charles, 5 Rue Montalivet, Paris, 
France 

Blanchard Machine Co., 64 State St., Cam- 
bridge, Mass. 

Cosa Con 405 Lexington Ave., New York 
17, N. ¥ 


Gardner Machine Co., Beloit, Wis. 

Heald Machine Co., 10 New Bond St., Worces- 
ter 6, Mass. 

Mattison Machine Works, Rockford, Ill. 

National Acme Co., 170 E. 13ist St., Cleve- 
land 8, Ohio 

Norton Co., 1 New Bond St., Worcester 6, 


Mass. 

Orban, Kurt Co., Inc., 42 Exchange Place, 
Jersey samy 2. N. Y. 

Thompson inder Co., 1500 W. Main St., 
Springfield, Ohio. 

Walker, O. $. Co., Irnc., Worcester, Mass 


GRINDING MACHINES, Thread 


Austin Industrial Corp., White Plains, N. Y. 
Cosa Corp., 405 Lexington Ave., New York 


> ee we 
oer Corp., 1200 Oakman Bivd., Detroit 
, Mich. 
Jones & Lamson Mch. Co., Springfield, Vt. 
— Machine Co. (Centerless), Waynesboro, 


a. 

Orban, Kurt Co., Inc., 42 Exchange Place, 
Jersey City 2, N. Y. 

Sheffield Corp., Box 893, Dayton 1, Ohio 


GRINDING MACHINES, Universal 

Austin Industrial Corp., White Plains, N. Y. 

Brown & Sharpe Mfg., Co., Providence, R. |. 

Cincinnati Milling Machine Co., Grinding Mch. 
Div., Marburg Ave., Cincinnati 9, Ohio 

be «| we 405 Lexington Ave., New York 


as ty & Livingston Co., 336 Straight, S. 

W, Grand Rapids 2, Mich. 

Gorton Mch. Co., Geo., 1321 Racine St., Ra- 
cine, Wis. 

Jones & Lamson Mch. Co., Springfield, Vt. 

Landis Tool Co. Inc., Waynesboro, Pa. 

Norton Co., 1 New Bond St., Worcester 6, 


ass. 
Oliver Instrument Co., 1410 E. Maumee St., 
Adrian, Mich. 
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Olivetti Corp of a. a 33 Northern 
Bivd., Long Island City | 

Orban, Kurt Co., Inc., 42 ae Place, 
Jersey City 2, N. Y. 

Springfield Machine Tool Co., Springfield, Ohio 


GRINDING WHEEL DRESSING AND 
FORMING DEVICES 
5 core. 405 Lexington Ave., New York 


Jones & Lamson Mch. Co., Springfield, Vt. 

Metal Carbides Corp., Youngstown, Ohio 

Moore Special Tool Co., Inc., 740 Union Ave 
Bridgeport 7, Conn. 

Norton Co., 1 New Bond St., Worcester 6 


Mass. 
Sheffield Corp., Box 893, Dayton 1, Ohio 


GRINDING WHEELS 

Blanchard Machine Co., 64 State St., Cam- 
bridge, Mass. 

Cincinnati Milling Machine Company, Cincin 


nati Milling Products Div., Marburg Ave 
Cincinnati Ohio 


Delta Power Tool Div., 400 N. Lexington Ave., 
Pittsburgh 8, Pa 
Gardner Machine Co., Beloit, Wis. 
Macklin Co., Jackson, Mich. 
Metal Carbides Corp., Youngstown, Ohio 
Norton Co., 1 New Bond St., Worcester 6 
ass. 


GROOVING TOOLS, Internal 

Crucible Steel Co. “ America, P. O. Box 2518, 
Pittsburgh 30, 

Kennametal, Inc., "Tvcie, Pen 


Waldes Kohinoor, ity 47-16 ‘Austel Pl., Long 
Island City 1 


Wesson Co. 1520" Woodward Heights Blvd. 
Detroit 26, Mich 


HAMMERS, Drop—See Forging Hammers 


HAMMERS, Portable Pneumatic 


Chicago Pneumatic Tool Co., 6 E. 44th St. 
New York, N. Y. 


HAMMERS, Power 

Chambersburg co Bi Co, Conpreinee. Pa 
Edlund Mchry. C iv., Cortland 

a 4 ey Co., 1253 W. Toth st, Erie 


Yoder Co. 5504 Walworth Ave., Cleveland 
hio 


HARDENING FURNACES 
General Electric Co., Schenectady, N. Y. 


HARDNESS TESTERS 
Clark Instrument, Inc., Dearborn, Mich 


Shore Instrument & Mf rs ‘90-35C Vor 
Wyck Exp., Jamaica 3 Y. 


HEAT-TREATING EQUIPMENT — See 
Annealing Furnaces, Flame Hardening 
Machines, Induction- Heating Equip- 
ment 


HOBS 
Sape-Cotam Co., 1300 Rock St., Rockford, 


Michigon Tool Co., 7171 E. McNichols Rd., 
Detroit 12, Mich. 


oe Twist Drill & Tool Co. Rochester, 


Orban, og" Co. i“ 


, 42 Exchange Place, Jer- 
sey City 2 


HOISTS, Air 


Chicago Pneumatic Tool Co., 6 E. 44th St. 
New York, N. Y. 


HOISTS, Electric 


Shepard Niles Crane & Hoist Corp., Montour 
Falls, N. Y. 


HONING MACHINES 


Barnes Drill Co., 814 Chestnut, Rockford, III 

Micromatic Hone Som, 8100 Schoolcraft Ave., 
Detroit 38, Mich 

Moline Tool Co., 102-120th St., Moline, Ili. 

superser Hone Corp., 1623 Elreno St., Elkhart, 
n 

Van Norman Machine Co., 3640 Main St., 
Springfield 7, Mass. 
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EXLOW MiICROHONING 


of Valve Tappet Bores 
Generates Accuracy Within .00003, 
Eliminates Boring, Cuts Scrap Losses 


To obtain functional surface qualities, engineers at Johnson Products, 
Inc. are insisting on Microhoning the bores of hydraulic valve tappets 
designed for long service or punishing usage. In addition, here is how 
Microhoning also generates consistently high accuracy, eliminates an 
extra operation and reduces scrap losses to a minimum. 


Automatic, Consistent Precision 
Pictured is a line of four Model 738 
Microhoners that typify the Microhoning 
equipment used by Johnson Products. 
Each machine has: automatic stonefeed 
and stonewear compensation (Microdial) ; 
automatic sizing unit (Gage Ring Air- 
Switch Microsize); air operated raising 
and lowering of fixture table assembly is 
synchronized with head controls for auto- 
matic operation. 


Result: Johnson automatically obtains consistent precision as evidenced 
by these several facts. Microhoned bores are held within .00003” tolerance 
for roundness and straightness, within .0005” for size, and a specified sur- 
face finish of 12-14 microinches (rms) is generated. Also, from a typical 
production run of 31,250 parts, only three-tenths of 1% was scrap—a 
striking example of processing control and low scrap loss. 


Flexible and Efficient Processing 
Bore diameters of Microhoned tappets 
range from .656” to .800”, and lengths 
from 1” to 2”. Material is either cast iron, 
or iron alloy hardened to 55-60 R “C”. 
In all, 15 different combinations of sizes 
and materials are Microhoned. Typical 
fixturing is shown to the right—it is de- 
signed to keep changeover time at a mini- 
mum. 


From .004” to .005” stock is removed during the Microhoning cycle of 
18 to 21 seconds. Cutting efficiency is boosted by the design of special 
Micromold tools. Intraflow features (within the tools) supply coolant 
directly to cutting zone. 


sO" Tre, 
vw %, 


We will gladly send more information on the 
Microhoning process and equipment— 


WRITE FOR FREE LITERATURE 


MICROMATIC HONE CorP. 


8100 SCHOOLCRAFT AVENUE + DETROIT 38, MICHIGAN 
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The cost of ALLEN Hex-Socket Cap 
Screws is only a minor fraction of 
your assembly costs ... be sure you’re 
getting the timesaving, cost-saving 
advantages of genuine Allens! 


Ever since Allen first produced the 
hex socket head screw nearly fifty 
years ago, specifying genuine Allens 
(made by Allen of Hartford) has been 
a sure way to guarantee dependable 
threaded fastening. 

Only genuine Allens have Leader 
Points that make starting easier, and 
greatly minimize danger of cross 
threading. Genuine Allens are “‘pressur- 
formd’’ to preserve the long fibers 
uncut throughout the length of the 
screw, giving stronger sockets for 
greater tightening torque. 

Write for samples and engineering 
data. See how genuine Allens will make 
your product better. 


ALLER 


MEAD 


Allen’s new 1960 Series Socket Head Cap 

Screws give up to 2% times more load 

carrying capacity, without indentation. 
Head diameter of sizes 
from 4” up is now uni- 
formly 1% times the body 
diameter—providing more 
under-the-head bearing 
surface, and a proportion- 
ate increase in clamping 
force. Write for new Bul- 
letin G-25, with full 
specifications. 


Stocked and sold by leading Industrial 
Distributors everywhere 


LALEEPPPPPPPP PEL PR RA ESL 
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HONING STONES 


Barnes Drill Co., 814 Chestnut Rockford, Ill. 

Micromatic Hone Corp., 8100 Schoolcraft Ave., 
Detroit 38, Ra a 

— Co., New Bond St., Worcester 6, 
ass. 


HOSE 


American Metal Hose Br. American Brass Co., 
35 rama New York, N. Y. 

Schrader’s Son we 470 Vanderbilt Ave., 
Brooklyn 38, 


HYDRAULIC MACHINERY 
Tools and equipment 
Somes Drill Co., 814 Chestnut St., Rockford, 


Bethlehem Stee! Corp., Bethlehem, Pa. 
Birdsboro Steel Fdry. & Mch. Co., Birdsboro, 


‘a. 

Bliss E. W., Co., 1375 Raff Rd., E. W. Can- 
ton, Ohio 

Burg Tool and Mfg Co., Inc., 15001 S. Fi- 
gueora, Gardena, Calif. 

Chambersburg Engrg. Co., Chambersburg, Pa. 

Cross Co., 3250 Bellevue Ave., Detroit 7, Mich. 

Denison Engineering Div. American Brake Shoe 
Co., 1152 Dublin Rd., Columbus 16, Ohio 

Elmes. =~. Div., American Steel oundries, 
1150 Tennessee gg Cincinnati 29, Ohio 

Erie Foundry Co., Erie, 

Hannifin Co., Div. Peochen “Hannifin Corp., Des 
Plaines, tl. 

Hydraulic Press Mfg., Mount Gilead, Ohio 

Lamb, F. Joseph Co., 5663 E. Nine Mile Rd., 
Detroit 34, Mich. 

Michigan Drill Head Co., Dateett 34, 

Modern Ind. Engrg. Co., 14230 * the y i. 
Detroit 4, Mich 

Northern Hydraulics & Mch. Corp., Melrose 
Park, Ill. 

Oil r Co., 1569 W. Pierce St., Milwaukee, 


Rockford Mch, Tool Co., 2500 Kishwaukee St 
Rockford, Ill. 

Sundstrand Mch. Tool Co., 2531 IlIth St., 
Rockford, III. 

Verson Allstee! Press Co., 93rd St. & S. Ken- 
wood Ave., Chicago, III. 

Vickers Incorporated Div. of Sperry Rand 
Corp., 1402 Oakman Bivd., Detroit, Mich. 

Wilson, K. R., Inc., 211 Mill St., Arcade, N. Y 


HYDRAULIC POWER UNITS OR TOOL 
HEADS 


Barnes Drill Co., 814 Chestnut, Rockford 3, Ili. 
Barnes W. F. & John Co., 201 S. Waterford 
St., Rockford, III. 

Denison Engineering, Div. American Brake Shoe 
Co., 1152 Dublin Rd., Columbus 16, Ohio 
Elmes. Eng. Div., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 
Ex- SS ies Corp., 1200 Oakman Bivd., Detroit 


Hartford Special Machinery Co., 287 Home- 
stead Ave., a ey 1 Conn. 

Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

Lamb, F. Joseph Co., 5663 E. Nine Mile Rd., 
Detroit 34, Mich. 

Ontpeor Co., 1569 W. Pierce St., Milwaukee, 


is. 
Vickers Incorporated, Div. of Sperry Rand Cor- 
poration, 1402 Oakman Bivd., Detroit, Mich 


INDEXING and SPACING EQUIPMENT 

Austin Industria! Corp., White Plains, N. Y. 

Brown & oempe Mfg., Co., Providence, R. |. 

Cincinnati Milling Machine’ Co., > ta Mch. 
Div., Marburg Ave., Cincinnati 9, Ohi 

Eisler ‘Enorg. C °., Inc., 750 South 13th 2. 
Newark 

Equitable ata a al Oak, Mich. 

ten one Inc., 430 College Ave., El- 
mira, 

Kearney x ; Corp., 6784 W. National, 
Milwaukee 14, Wis. 

Cee Metric Tools, Inc., 137 Varick St., New 


ork, 

Sundstrand Mch. Tool Co., 2531 11th St., Rock- 

or 2 

Van Norman Machine Co., 3640 Main St., 
Springfield 7, Mass. 


INDICATOR BASES, Magnetic 


Brown & Sharpe Mfg. Co., 235 Promenade St., 
Providence 1, R. 


Orban aah ee Ine. 42 Exchange Place, Jer- 
sey City 2 
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high-precision grinding machines 


o i : ve t t r with hydraulic automatic infeed 


for traverse grinding and plunge grinding. 


UNIVERSAL. Swivelling wheelhead, swing-down 
internal grinding attachment, infinitely variable 
speed headstock. 


PRODUCTION. Larger grinding wheel, more 
horsepower, non-swivelling wheelhead, 8-speed 
headstock. 


Model R4-500 U shown at left. Universal 
type, 10" swing, 24" center distance. 








e Infinitely variable hydraulically controlled table speeds 

e Table reversals within + .0002" as short as 1/16" 

e@ Table dwell 0 to 20 seconds 

@ Automatic precision infeed to .000050", right, left or both ends of traverse 
@ Thumb jog for taking .0001" cuts on diameter 


@ Separate automatic plunge feed 0 to .002"/second to positive stop 


write Olivetti Corporation of America, 
42-33 Northern Boulevard, 

Long Island City 1, New York. 

Or phone RAvenswood 1-7575. 
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“SHORE 


for 


SURE" 


HARDNESS TESTING 
© 


Shore’s Improved Direct Reading 
Scleroscope (above) and Standard 
Recording Scleroscope (below) with 
dial graduated in standard Sclero- 
scope and equivalent Brinell and 
Rockwell “C” Hardness Numbers, are 
able to perform over 1000 hardness 
tests per hour. Both Scleroscopes are 
completely portable, operative on all 
types and sizes of metals, are reliable 
in hands cf non-technical help, and 
show no visible injury signs on 
finished surfaces. Write for free 
brochures on these instruments. 


Direct Reading 
Scleroscope shown 
above with spacial 
Swing Arm & Post 
Assembly. Height 
capacity 9”, raach 
14”. To be 
mounted on bénch 
for testing larce 
objects. Suppli 2d 
with two test 
blocks and 
diamond hammer. 


Standard Recording 
Scleroscope (right) 
with Clamping 
Stand, jaw 
capacity 3” hiph « 
2," deep. Sup 
plied with folliaw- 
ing accessorie}: 
diamond ham:her, 
hard and soft test 
block, V bloc# for 
testing rounds,) and 
steel carrying cjise. 


THE SHORE INSTRUMENT 
and MANUFACTURING Co., Inc. 


90-35 Van Wyck Expressway, Jamaica 35, N. Y 


12% ade dd ¢ 





INDICATORS, Dial 
Ames B. C., Waltham 54, M 


Brown & Co., Providence, R. 
Federal or Corp., 1144 Eddy Se! ” Provi 


dence 
National Automatic Too! Co., 
Richmond, Ind. 


INDICATORS, Speed 

Brown & Sharpe Mfg. Co., Providence, R. |. 

ee Tool Co. , 839 Greene St., Ann 
r 

General Electric Co., Schenectady, N. Y. 


INDICATORS, jo 


Brown & Sharpe Co., Providence, R. | 
ae Products on 1144 Eddy St., Provi- 


dence, R. 

National Fteaitie Tool Co., S. 7th & N. Sts., 
Richmond, Ind. 

Orban, Kurt oe .. Inc., 42 Exchange Place, 
Jersey City 2, N. J. 


INDUCTION HEATING EQUIPMENT 
Cincinnati Milling Machine Co., Meta-Dy- 
namics Div., rburg Ave., Cincinnati 9, 
Ohio 
Genera! Electric Co., Schenectady, N. Y. 
Induction Heating Corp., 181 Wythe Ave., 
Brooklyn 11, N. Y. 
i Frequency Laboratories, Inc., Wood- 
side » N.Y. 
Orban, Kurt Co., Inc., 
i N. Y. 


42 Echange Place, Jer- 
sey City 2, 


INTENSIFIERS, Hydraulic 


Hydraulic Press Mfg. Co., Mount Gilead, Ohio 
Logansport Mch. Co., Inc., Logansport, Ind. 


JACKS, Planer—See Set-Up Equipment 


JIG BORERS 


American Sip ae, 100 E. 42nd St., New 
York 17, N. 

Austin industrial “Corp., White Plains, N. Y 

Cong Corp., 405 Lexington Ave., New York 


N. Y. 

Devileo Machine Co., Fair St., Royal Oak, Mich 

Fosdick Mch. Tool Co., 1638 Blue Rock, Cin- 
cinnati 23, Ohio 

Moore Special Tool Co., Inc., 740 Union Ave., 
Brid rt, Conn. 

Orban Kurt., Ce. Inc., 42 Exchange Place, Jer- 
sey City 3 th 

Scherr, BRR, ©. 


oe 200 Loafavette St., 
New York 12, Y. 


JIGS AND FIXTURES 
Bath, Cyril Co., Aurora & Solon Road, Solon, 
Ohio 


Columbus Die Tool & Mch. Co., 955 Cleve- 
land Ave., Columbus, Ohio 

Hartford Special Mchry. Co., 287 Homestead 
Ave., Hartford, Conn. 

Ingersoll Milling Machine Co., 505 Fulton 
Ave., Rockford, Ill. 

Metal Carbides Corp., Youngstown 12, Ohio 

a Corp., 721 Springfield St., Dayton |, 

io 


KEYSEATERS 

Baker Bros Inc., Station F, P. O. Box 101 
Toledo 10, Ohio 

Bliss, E. W. Co., Canton, Ohio 

Mitts & Merrill, 1809 S. Water St., 


ich. 
Orban, Kurt Co., 
sey City 2, 


Saginaw, 


a 42 Exchange Place, Jer- 


KNURLING TOOLS 

Armstrong Bros. bg oe 5213 W. Armstrong 
Ave., Chica 

Reed Rolled Sood! Die Co., P. O. Box 350, 
Worcester 1, Mass. 

wars 3 J. H. & Co., 400 Vulcan St., Buffalo 


LAPPING MACHINES 


Cincinnati Milling Machine Co., Grinding Mch. 
Div., Marburg Ave., Cincinnati 9, Ohio 
Cm Corp., 40 Lexington Ave., New York 17, 


DoALL “Co., Des Plaines, Ill. 


a aaa 1200 Oakman Bivd., Detroit 

Gleason Works, 1000 University Ave., Roches- 
ter, N. Y. 

Micromatic Hone Corp., 8100 Schoolcraft Ave., 
Detroit 38, Mich. 

Norton Co., | New Bond St., Worcester 6, Mass. 
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S. 7th-N. Sts., 


LATHE ATTACHMENTS 


Clausing Div., Atlas Press Co., Kalamazoo, 


ich. 

Clearing. =, f U. S. Industries, Inc., 6499 W 
65th hice 0 38, ll 

Delta Donar he , 400 N. Lexington Ave., 
Pittsburgh 8, ; 

Gisholt Machine Se. 1209 E. Washington Ave., 
Madison 10, 

Hardinge Bros., inc, 1420 College Ave., EI 
mira, N. Y. 

Jones & Lamson Mch. Co., 512 Clinton St., 
Springfield, Vt. 

Mch. Tool Co., 


LeBlond, R 
Edwards Rds., Cincinnati 18, Ohi 

Lodge & Shipley Co., 3055 Colerain Fotis Cin- 
cinnati 25, Ohio. 

Nebel Machine Tool Corp., 3401 Central Pkwy., 


Cincinnati 25, Ohio 
Sheldon Mch. Co., Inc., 4235 N. Knox Ave., 
Chicago 41, Ill. 
Sidney Mch. tool ee Sidney, Ohi 
Williams J. H. & Co., 400 Vulcan St., Buffalo 
¥. 


aa and 


LATHES, AUTOMATIC—See Chucking 
Machines 


LATHES, Axle 
Commatnipted Mch. Tool Div. 
Inc., Rochester 16, N 

Hemsiten iv., Baldwin-Lima- SHamition Corp 
Hamilton, Ohio 

Monarch Mch. Tool Co., Oak St., Sidney, Ohio 

Orban, Kurt., Co., inc., 42 Exchange Place, Jer- 
sey City 3, N. J. 

Sundstrand Mch. Tool Co., 2531] Iith St., 
Rockford, Ill. 


LATHES, Bench 
Clausing Div., Atlas Press Co., 
Mich. 


ceeret- Birming 


Kalamazoo, 


Hardinge Bros., Inc., 1420 Colege Ave., EI- 
mira, N. Y. 

LeBlond, R. K., Mch. Tool Co, Madison and 
Edwards Rds. Cincinnati 18, Ohio 

Sheldon Mch. Co. me 4240-4258 N. Knox 
Ave., Chicago 4i, 


LATHES, Car Wheel 


Bullard Co., Bridgeport 6, Conn. 

Consolidated Mch. Tool Div., Blossom Road, 
ochester 10, N. Y. 

Hamilton Div., Baldwin-Lima-Hamilton Corp., 
Hamilton, fe) io 


LATHES, Copying, 
Lathes, Duplicating 


LATHES, Center Drive 


Gisholt Machine Co., 1209 E. Washington Ave., 
Madison 10, Wis. 


Duplicating — See 


LATHES, Crankshaft 


Consolidated Mch Tool Corp., Rochester, N. Y 

LeBlond, R. K., Mch. Tool Co., Madison and 
Edwards Rds, Cincinnati 18, Ohio 

Snyder Tool & Engrg. Co., 3400 E. Lafayette 
Detroit 7, Mich. 

Sundstrand Mch. Tool Co., 2531 
Rockford, Ill. 


LATHES, Double-End 


Cleveland Automatic Machine Co., 4932 
Beech St., Cincinnati 12, Ohio 

Consolidated Mch. Too! Corp., Rochester N. Y. 

LeSBliond, R. K., Mch. Tool Co., Madison and 
Edwards Rds., Cincinnati 18, Ohio 

Snyder Tool & Engrg. Co., 3400 E. Lafayette 
Detroit 7, Mich. 

Sundstrand Mch. Tool Co., 2351 JIth St., 
Rockford, Ill. 


LATHES, Duplicating 

Gisholt Machine Co., 1209 E. Washington Ave., 
Madison 10, Wis 

Lodge & ee Co., 3055 Colerain Ave., Cin- 
cinnati 25, Ohio 

Monarch Mattune Too! Co., 27 Oak St., Sidney 
Ohio 

Sidney Machine Tool Co 
ney, Ohio 


lith St., 


, Highland Ave., Sid- 


LATHES, Engine, Manufacturing 

American Tool Works Co., Pearl and Egglies- 
ton Aves., Cincinnati, Ohio 

Carroll-Jamieson Mch. Tool Co., Batavia, Ohio 

Cincinnati Lathe & Tool Co., 3207 Disney St., 
Cincinnati 9, Ohio 

Clausing Div., Atlas Press Co., 
Mich 

Clearing Div., of U. S. Industries, Inc., 6499 W 
65th St., Chicago 38, III 

Consolidated Mch. Tool Div., 


Kalamazoo 


Blossom Road, 
‘2 
, Barber Colman Co., Rock- 
Lapointe Machine Tool Co., Hudson, Mass. 
LeB , R. K. Mch. Tool ‘Co., Madison and 
Edwards Rds., Cincinnati 18, Ohio 


(Continued on page 266) 
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7” GRINDER : 
Also 6” Tool Grinder, 6” Bench Grinder 
@®eeeeee#eeeee#e#ee# 


14” METAL-WOOD BAND SAW as 
Also 14” and 20” Wood 17” DRILL PRESS 
eeoeeeesnr eee e eeeeeeeeee & @ 


6” ABRASIVE BELT FINISHING MACHINE 
Also 12” Disc, 2%” Belt Grinder 
@®eeeeee#ee#ee#eee# 


11” METAL LATHE - 15” DRILL PRESS 
4’ and 5’ Bed, also Hand Screw Machine Also 14” and 14” Super-Hi Sensitive 
eeeee0exee8et ee eeeeeseeeseee @ 


TOOLMAKER> GRINDER @ CUT-OFF MACHINE 


Surface, Chipbreaker, Tool and Cutter ‘ Wet & Dry Abrasive, Non-Ferrous & Wood 20” DRILL PRESS 


DELTA INDUSTRIAL TOOLS 


a proved way to cut metalworking costs 


You can match the tool to your job for bigger savings— s 
supplement or replace expensive, special-purpose machines nN FREE —Delta Industrial Catalog 
—when you choose from the world’s most complete line— se Get all the facts on the complete line of 
53 Delta machines, 246 models, over 1300 accessories. Delta Delta metalworking and woodworking tools 
4 . and accessories. Write: Rockwell Manufac- 

tools cost less to buy, less to operate, and less to maintain. ‘ geek \ turing Co., Delta Power Tool Division, 
They offer precision performance to meet exacting require- 6148 N. Lexington Ave., Pittsburgh 8, Pa. 
ments even under rugged, production-line use. 

And because you can combine standard Delta components DELTA INDUSTRIAL TOOLS 
with automatic control devices, you can have the money- 
saving advantages of automation at a fraction of the usual another fine product by G) 
cost. Ask your Delta Dealer about Delta “‘lo-cost automation” 
—and see the complete Delta line of tools and accessories— R Oo Cc K W E L. L 


he’s listed under ““TOOLS” in the Yellow Pages. 
MACHINERY, February, 1960 
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BEATTY-QUICKWORK 


Rotary Shear Does the Work 
of 7 Machines 


CUTS ANY DESIRED SHAPE 


AT SPEEDS TO 150 F.P.M. 


The Bears Y-QUICKWORK 
Rotary Sh¥ar alone does 
the work (% such machines 
as: 

Plate Edd le Planers 

Punch Sh¥ars 

Gap Shefars 

Bevel Sh*ars 

Rotary Shlitting Shears 

Alligato' Shears 

Flame C#tting Equipment 
This Rotary Shear is a real 
cost-saver for almost any 
type of me tal working shop 
— produces superior work 
fast, accu/ately, efficiently 
and actually eliminates the 
need for s#veral other types 
of equipment. 





il 


ar 
eanenemees 





Cut straight lines, openings, odd 
shapes, narrow strips, bevels and circles 
—also flanges or joggles...do them 
all faster, easier, more accurately with a 
Beatty-Quickwork Rotary Shear. It’s the 
proven way to cut costs of metal fabri- 
cation. 

This versatile shear cuts plate and 
sheet metal up to 1l-inch mild steel. 
Unique inclined arrangement of cutter 
shafts and cutters facilitates shearing 
irregular shapes.and straight lines with 
extreme accuracy. Only one operator is 
needed to perform most jobs. Thus, the 
rotary shear actually pays for itself in 
savings in equipment and floor space in- 
vestment, manpower, increased output. 
Complete range of sizes. 


ONE OF THE BEATTY FAMILY OF METAL 
WORKING EQUIPMENT: Shears, Punches, 
Presses, Spacing Tables, Bulldozers, Stamping 
Trimmers. 





WRITE TODAY 
FOR| COMPLETE 
ETAILS 


BEATTY-QUICKWORK DIV. 
BEATTY MACHINE & MFG. CO. 
941 150th St., Hammond, Ind. 


} 
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Lodge & Shipley Se. 3055 Colerain Ave., Cin- 
cinnati 25, Ohi 

Nebel Machine Tool Corp., 3401 Central Pkwy., 
Cincinnati 25, Ohio. 

Orbon, Kurt Con i 42 Exchange Place, 
Jersey City 2, 

Rockford Machine “4 4 Co., 2500 Kishwaukee 
St., Rockford, 

Sheldon Mch. ey Inc. 4240-4258 N. Knox 
Ave., Chica 4l, 

Sidney Mch. Tool Co., , a Ohio 

Springfield Machine Tool Co., Springfield, Ohio 


LATHES, Engine, Toolroom 


American Tool Works Co., Pearl and Eggies 
ton Aves., Cincinnati, Ohio 
Carroll-Jamieson Mach. Tool Co., Batavia, 


hio 

Cincinnati Lathe & Tool Co., 3207 Disney St., 
Cincinnati 9, Ohio 

Clausing Div., Atlas Press Co., Kalamazoo, 
Mich. 

Clearing Div., of U. S. Industries, Inc., 6499 W 
65th St., Chicago 38, Ill 

Delta Power Tool Div., 400 N. Lexington Ave., 
Pittsburgh 8, Pa. 

Hardinge Bros. Inc., 1420 Collge Ave., El 
mira, N. Y. 

eg a Div., Barber Colman Co., Rock 
ord . 

LeBlond, R. K., Mch. Tool Co., Madison ana 
Edwards Rds., Cincinnati 18, Ohio 

Lodge & Shipley Co., 3055 Colerain Ave., Cin- 
cinnati 25, Ohio 

Logan Engineering Co., 490! Lawrence Ave., 
hicago 30, Ill. 

Monarch Machine Tool Co., 27 Oak St., Sid- 
ney, Ohio 

Nebel! Machine Tool Corp., 340! Certral Pkwy. 
Cincinnati 25, Ohio. 

Orban, Kurt Co., Inc., 42 Exchange Place 
Jersey City 2, N. py 

Rockford Machine Too! Co., 2500 Kishwaukee 
St., Rockford, III. 

Sheldon Mch. Co., Inc., 4240-4258 N. Knox 
Ave., Chicago 4i, i. 

Sidney Mch. Tool €o., Sidney. Ohio 

Springfield Machine Tool Co., Springfield, Ohio 


LATHES, Gap 

Cincinnati Lathe & Too! Co., 3207 Disney St 
Cincinnati 9, Ohio 

Clausing Div., Atlas Press Co., Kalamazoo, 
Mich. 

Clearing Div., of U.S ay ee: Inc., 649 W 
65th St., Chicago 38, Ill. 

Gisholt Machine a 1209 E. Washington Ave., 
Madison 1 

LeBiond, R. %. Mch. Tool Co., Madison and 
Edwards Rds., Cincinnati 18, Ohio 

Lodge & Shipley Co., 3055 Colerain Ave., Cin- 
cinnati 25, Ohio 

Nebel Machine Tool Corp., 3401 Central Pkwy., 
Cincinnati 25, Ohio 

Sidney Machine Tool Co., Highland Ave., Sid 
ney, Ohio 

Springfield Machine Tool Co., Springfield, Ohio 


LATHES Hollow Spindle 

Gisholt Machine Co., 1209 E. Washington Ave., 
ameon, 10, Wis. 

LeBlond, K., Mch. Tool Co., “ ssamaeaa and 
ray Rds., Cincinnati 18 

Lodge & Shipley Co., 3055 Caleren Ave., Cin- 
cinnati 25, Ohio 


LATHES, Roll 


American Tool Works Co., Pearl and Eggleston 
Aves., Cincinnati 2, Ohio 

Bliss E. W., Co., Canton, Ohio 

Hamilton Div., Baldwin-Lima-Hamilton Corp., 
Hamilton Ohio 

LeBlond, R. K., Mch. Tool Co., Sate and 
Edwards Rds., Cincinnati 18, 

Monarch Mch. Tool Co., Oak St., Sidney, Ohio 

Orban, Kurt Co., Inc., 42 Exchange Place, 
Jersey City 2, N. J. 


LATHES, Speed, Second-operation 


Clausing Div, Atlas Press Co., Kalamazoo, 


Mich. 

Gisholt Machine Se-. 1209 E. Washington Ave., 
Madisen 10, 

Hardinge <a ine., 1420 College Ave., El- 
mira, N. 

LeBiond, R. “K., Mch. Tool Co., Madison and 
Edwards Rds., Cincinnati 18, Ohio 

Monarch Mch. Tool Co., Oak k St., Sideny, Ohio 

Orban, Kurt So, Fhe a 42 Exchange Place, 
Jersey City 2 

Sheldon Meh, Co. 4258 N. Knox Ave., Chi- 


r) 
seers | Electrical Tool Co., 2500 River Rd., 
Cincinnati 4, Ohio 


LATHES, Spinning 


Cincinnati gag Machine Co., Meta-Dy- 
namics Div., arburg Ave., Cincinnati A 
Ohio (Hydrospin) 

Cosa Corp., 405 Lexington Ave., New York 17 

Lodge & Ship oe he, Cincinnati 25, Ohio 

Orban, Kurt inc. 42 Exchange Place, 
Jersey City 2 2 N. 3 
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YOU GET 

STANDARD-DESIGN ECONOMY, 
CUSTOM-BUILT FEATURES 
WITH 


DANLY SC STRAIGHT SIDE CRANKSHAFT PRESSES 


Air 
Counterbalanced 


Simplified 
Automatic 
Oil Lubrication 


Safety- 
Engineered 
Controls 


Precision 
Slide 
Adjustment 


Backed by Danly’s solid reputation for sound downtime . . . to put more hours into produc- 
design and quality construction, Danly Series SC tion time. 

Presses offer pre-engineered, standardized design, Series SC Presses are available in capacities from 
to assure economy for general stamping work. At 50 to 300 tons. Roll feeds and 

the same time, they offer outstanding features 


variable speed drives are available 
normally found only on custom-built presses. 


for completely automatic, high- 
Like all Danly Presses, the SC’s have husky, rigid production operation. 

frames, to deliver accurate die closure with mini- WRITE FOR NEW CATALOG. Gives 
mum deflection . . . which means longer die life. full details on Danly low-main- 
Automatically lubricated, quiet, smooth-running tenance, air-friction clutch, and 
drive guarantees longer press life. Every detail of other features. Lists full specifi- | 
the Danly SC line has been engineered to shrink cations. Ask for Bulletin SC. 


DANLY@® 


DANLY MACHINE SPECIALTIES, INC., 2100 S. LARAMIE AVE., CHICAGO 50, ILLINOIS 
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LATHES, | 
gine, | 


LATHES, 


Bullard C 
Cnaly 


Mic 
¢ Rae F 


lroom 


Turret, Automatic 


hy Bri port 2, Conn. 


Ve, Atlas Press Co., 


utomatic Machine Co., 


St., Cin’}nnati 12, Ohio 


Cosa’ Cor; y 
N. 


+A 


Toolroom—See Lathes, 


En- Bullard Co., Bridgeport 2, Conn. 
Clessing Div., Atlas Press Co., Kalamazoo, 


ic 
7“. ne 405 Lexington Ave., New York 
Delta Power Too ahead 400 MN. Lexington Ave., 


Kalamazoo, Pittsburgh 8, 


Gisholt Machine = 1209 E. Washington Ave., 


4932 Beech Madison 10, Wis. 


Hardinge Brothers, Inc., 1420 College Ave., 


405 Lexington Ave., New York Elmira N. Y. 


Jones & Lamson Mch. Co., 512 Clinton St., 


Gisholt Mé#hine Co., 1209 E. i 
ott aes So Washington Ave., Springfieid, Vt. 


Jones & {fpmson “hch. Co., 512 Clinton St., New Britain Mch. Co., New Britain- -Gridley Div., 


Spri \F 
King Mae! | 


Onid 
National A sme Co., 


New Brit. 
Div., N 





Lapointe Machine Too! Co., Hudson, Mass. 


New Britain, Conn. 


ne Tool Div., American Stee! Found- Sheidon Mach. Co., Inc., 4 
3 Tennessee Ave., Cincinnati 29, sc eee 


Warner & Swasey Co., 5701 Carnegie Ave., 


170 E. 13st St., Cleveland Cleveland 3, Ohio 


in Mch. Co., New Britain-Gridley LATHES, Turret, Vertical—_sSee Boring 


w Britain, Conn. 


Mills, Vertical 


LATHES ;furret, Ram Type, Saddie Type LAYOUT 
; ’ and DRAFTING T 
Cusgore, spp 13"'oh ot: 1133 W. Ninth St., Brown & Sharpe M Ha Co., 235 + St., 


Clevela: 


13 


Providence 1, 





2 i rl 
ete 


a ee 


~~ 


j 
The original 6-jaw 
chuck... 


Huck originated the 6-jaw 
Ajvst-Tru® chuck and, though 
othtrs have tried, none can 
eqval the Buck in precision 


with 


speed. 


Makers of Scroll, Power, 
Dust Proof, Independent 


| Chucks. 
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Here’s why... 


You save labor time. Any experienced 
chuck operator can adjust the Buck to dead 
true precision within one minute! 


You save re-chucking time. The exclu- 
sive Buck Ajust-Tru® principle guarantees 
0005” precision chucking duplicate parts. 


You save replacement costs. The Buck 
automatically compensates for wear to give 
you far longer precision work-holding than 
obsolete design chucks— yet cost no more! 


Send for catalog. See why, in every way 
—"“It pays to chuck with Buck.” 


BUCK TOOL COMPANY 





220 SCHIPPERS LANE @ KALAMAZOO, MICHIGAN 
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LEAD SCREWS & SPLINES, Ball Bearing 
— Steering Gear Div. General Motors 
orp., Saginaw, Mich. 


LIMIT SWITCHES—-See Switches, Limit 


LUBRICATING OILS and GREASES 
Cities Service Oil Co., 70 Pine St., New York 


N. Y. 

Lubriplate oe. Fiske Sees. Refining Co., 129 
Lockwood St., Newark 5, N. J. 

Shell Oil Co., 50 W. S0th St., New York, N. Y. 

Standard Oil Co. (Indiana), ‘910 S. Michigan 
Chicago, Ill. 

Stuart, D. A. e Co., Ltd., 2727 S. Troy St. 
Chicago 23, 

Texaco, Inc., 135 E. 42nd St. New York 17 
w. Y¥. 


LUBRICATING SYSTEMS 
Madison-Kipp Corp., Madison, Wis. 
Trabon Engineering Corp.., Solon, Ohio 


MACHINERY, Used and Rebuilt 

Eastern Mchry Co., 1000 Tennessee Ave., Cin 
cinnati, Ohio 

Gisholt a Co., 1209 E. Washington Ave.. 
Madison 10, Wis 

Miles Mchry. 4 3025 E. Genessee Ave. ., Sagi- 
naw, ich. 

Motch & Merryweather Mchry. Co., 888 E. 70th 
St., Cleveland 3, Ohio 

Van Keuren Co., Watertown 72, Mass. 


MACHINISTS’ SMALL TOOLS 

Brown & Sharpe Mfg. Co., 235 Promenade St 
Providence |, R. I. 

DoALL Co., Des Plaines, Ill. 

Niagara Mch. & Tool ‘Wks., oF: 697 North- 
land Ave., Buffalo 11, N. 

Van Keuren "Co., 176 Welltheany ‘St., Watertown 
72, Mass. 

bed ns - H. & Co., 400 Vulcan St., Buffalo 


MANDRELS——See Arbors and Mandrels 


MARKING MACHINES and DEVICES 

Gorton Mch. Co., 1321 Racine St., Racine, Wis 

Pansies Corp., 319 Pannier Bidg., Pittsburgh 
, Pa. 


MATERIAL-HANDLING TRUCKS—See 
Trucks, Material Handling 


MEASURING MACHINES 
Coss (on, 405 Lexington Ave., New York 


N,. 
eam. Kurt Co., Inc., 42 Exchange Place, 
Jersey City 2, Yi 
a Corp., 721 Springfield St., Dayton 
|, Ohio 
Van Keuren Co., 176 Waltham St., Watertown 
, Mass. 


MEASURING WIRES, Thread, Spline. 
Gear 

Sheffield Corp., Dayton 1, Ohio 

Threadwell Tap & Die Co., 16 Arch St., Green- 
field, Mass. 

Van Keuren Co., 176 Waltham St., Watertown 
72, Mass. 


MICROMETER HEADS 


Brown & Sharpe =. Co., 235 Promenade St. 
Providence 1, R. 
DoALL Co., Des Tein Wh. 


MICROMETERS, Outside, Inside, Depth 


Brown & Sharpe ye Co., 235 Promenade St. 
Providence 1, 

DoALL Co., Des Plaines, Ill. 

Scherr, George Co., ine 200 Lafayette St., 
New York 12, N 

Slocomb, J. T. Co., + Conn. 

va ae Co., 176 Waltham St., Watertown 

, Mass. 


MICROSCOPES, Toolmakers’ 


DoALL Co., Des Plaines, III. 

Cree. Metric Tools, Inc., 137 Varick St., New 
or 

Scherr, George nts 200 Lafayette St. 
New York 1S 


MILLING MACHINE ATTACHMENTS 


Bridgeport pachen., Inc., 500 Lindley St., Bridge- 
port 6, Con 

Brown & Sharpe Mfg. Providence, 

Cincinnati Milling eet Co., Miting Mich. 
Div., Marburg Ave., Cincinnati 9 io 

at ng & Lewis Machine Tool Co. .. Fond du 
ac, Wis 

Gorton, George Mch. Co., 1110 W. 13th St., 
Racine, Wis. 

Greaves Mch. Tost Div., 2011 Eastern Ave., 
Cincinnati 2, Ohio 

Hardinge Bros., Inc., 1420 College Ave., EI- 
mira, N. Y. 

Kearney & Trecker Comp, 6784 W. National 
or 14 

Nichols, W. H. Co., Waltham 54, Mass. 


( Conthened on page 270) 
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ANOTHER 


STEELWELD 
SHEAR 


ON ITS WAY 


From every 
angle a Steel- 
weld shear 
looks good — 
and is good. 
This machine 
is rated for 
12’-0”x14"steel 


HIPMENTS are being made at a rapid rate to all 
parts of the country because more and more 
users are learning of the many merits of Steelweld 
Shears and are talking about them. As the words of 
experience spread about and comparisons are 
made, more and more people come to realize that 
Steelweld Shears are really outstanding. 


For smooth, accurate burr-free cutting, Steelwelds 
can't be beat. For ease of operation they have no 
peer. Their heavy construction and means for simple, 
easy maintenance assure long trouble-free life. 


Regardless of the type shear most suitable for 
your requirements — mechanical or hydraulic — you 
cannot make a better selection than Steelweld. 


Catalogs No. 2011 (Mechanical 
Shears) and No. 2030 (Hydraulic 
Shears) give construction and engi- 
neering details. Profusely illustrated. 


No. 2011 No. 2030 





A Few of the Many Reasons 
For STEELWELD’S DEMAND 


Pivoted-blade operation. Entirely different 
from every other shear. No slides or guides 
to wear and cause inaccuracies. 

. Micro-set knife adjustment. Quick easy knife- 
clearance adjustment for every plate thickness. 
Something not matched elsewhere. Be sure to 
get the complete story on this. 


. Tight gripping, quiet operating hold-downs. 


. Accurate easy operating back gauge rides on 
ball bearings. 


. Low knife rake angle enables finest cuts for 
every thickness. 


6. Heavy steel frame assures permanent accuracy. 


AVAILABLE FOR PLATE LENGTHS TO 30 FEET 


AND THICKNESSES TO 2 INCHES 








STEELWELD 


reel MECHANICAL and HYDRAULIC 
Caace) SHEARS 


Steelweld Machinery includes: Mechanical & Hyd 
One-, Two- and Four-Point Straight-Side Presses, Speed-Draw Presses. 
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= HAS ALWAYS BEEN 


One Outstanding Name 


IN FRESH OIL LUBRICATION... 


MADISON-KIPP 


Fresh Oil Lubrication is auto- 
atic, closely measured, con- 
siantly fed new oil under pressure 
fijr each friction surface to which 
itfis applied. 

Machine Tools, Compressors 
afd special machines of all kinds 
hhve been kept in top condition 
fbr 20 or 30 years or more when 
ehuipped with one of 6 models of 
adison-Kipp Lubricators. 





The Model Ol—one of the 
6 Models of Madison-Kipp 


Lubricotors. 
@)} @ 


MADISON-KIPP CORPORATION 
203 WAUBESA STREET + MADISON 10, WIS., U.S.A. 


Skilled ‘ Die Casting Mechanics « Experienced in Lubrication Fngineering + Mriginators of Really High Speed Air Tools 
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N’T LEK HE PRICE FQOL YOu! 


ispite Their Low: 
| BROOK 
A.C. MOTORS 
Give Outstanding Service 


Anybedy who knows motors will recognize 
that there is no finer motor than the Brook. 
Thes¢ motors have established excellent 
servic records in industry. Yet, they actu- 
ally cst less! 


Space age production methods and extensive 
distrilb\tion in 76 countries makes possible 
this b¥'ter motor at lower cost. All standard 
enclobtres. 1 to 600 H.P. Start saving now 
a into Brook Motors at once. Write 


for lifétature and name of your dealer. 
| SINCE 1904 


i BROOK MOTOR CORPORATION 

Yonael i; 3302-04 W. Peterson Ave., Chicago 45, Ill. 
Factoty Representatives, Warehouses, Dealers, Service Stations, in Major Cities 
in Caiteeda: Brook Electric Motors of Canada Ltd., 250 University Ave., Toronto, Ont. 
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Sheldon ~~ + Inc., 4258 N. Knox Ave., 
Chic 4 

Van See on’ i icates Co., 3640 Main St., 
Springfield 7, Mass. 


MILLING MACHINES, Automatic 

Austin Industrial Corp., White Plains, N. Y. 

o~- Rss tri 4 Tool Co., 839 Greene St., Ann 
r c 

Consolidated Machine Tool Corp., Rochester, 
N. 


Cross as 3250 Bellevue Ave., Detroit 7, Mich. 
Rocks Milling Machine Co., "505 Fulton Ave., 
ee 
Pan Mch. Co., 160 Clinton St., 


ingfield, Vt. 
eSpringie Co., 5663 E. Nine Mile Rd., 
Detroit Ey ich. 
Marac Machinery Corp, Venter, N. Y. 
he Waitham 54, Mass. 
America, ro 33 Northern 
Bivd., Long idand City 1, N. ¥ 
Onsrud Machine Works, Inc., Niles, i. 
Pratt & eg Ge Inc., W. Hartford, Conn. 
Sundstrand Tool Co., 2531 llth St., 


Inc., 255 North 18th St., 
“Ampere, E. Orange, 'N. J. 


MILLING MACHINES, Bed Type, 
Simplex, Duplex 
Brown & ane * Co., 235 Promenade St., 
Providence 
Cincinnati Muintine Machine Co., Milling Mch. 
oy, Fo Ave., Cincinnati 9, Ohio 
ted Mich. Tool Div., Blossom Road, 


N.Y 
Machine Co., 505 Fulton 
ker Corp, 6784 W. National, 


Motch & iMaregueather Mchy. Co., 888 E. 70th 
St., tpaatene 3, Ohio 

Nichols, W H. Co., Waltham 54, Mass. 

— Corp. de pyerce, 42-33 Northern 


one » See ane 
a ried Works, “had Niles, fll. 
ich. Tool Co., 2531 ith St., 
Rockford nn 


Tool. Con Inc., 255 North 18th St., 


e, E. 
“Ampere, E. Machine” Co., 3640 Main St., 
vee rinationd 7, Mass. 


MILLING MACHINES, Bench, Hand 
Cincinnati Milling Machine Co., aging Mch. 
Div., Marburg Ave., Cincinnati Ohio 
a ~ Sy Div., Atlas’ Press Co., Kalamazoo, 


Hardinge Bros. Inc., 1420 College Ave., El- 
mira, N. Y. 


MILLING MACHINES, Circular, 
Continuous 

Consolidated Mch. Tool Corp., hv gy ane oi N. Y. 

Davis & bmg ag os 6411 W. Burnham _§ 
Milwaukee 14 

| a Milling: Mozhine Co., 505 Fulton Ave., 
Rock eed , 

Nichols, H Co., Waltham 54, 

Olivetti. ar of America, 42- 33° “Northern 
Bivd., oy Island City i, N. 

Snyder T: Engrg. Co., 3400 E Lafayette, 

troit 7 3 Mich. 

a ey ‘Mch. Tool Co., 2351 11th St., Rock- 

or 


MILLING MACHINES, Die Sinking, 
Duplicating, Profiling 

a Inc., 500 Lindley St., Bridge- 
por 

Cincinnati Milling Machine Co., oa Mch. 
Div., pagsnen Ave., Cincinnati 9, Ohi 

Clearing Div. “4 U. S. Indust ries, Inc., 6499 Ww. 


65th St., .. Chicago 3 38, 
Consolida Fool Div. ., Blossom Road, 
echeuar’ 10 , 2 


Cosa Ce Corp., 405 Lexington Ave., New York 17, 


ew Ps of Michi , Troy, Mich. 
Eat. cop. i 1400 (00 ‘Oakman Bivd., Detroit 


Mic! 

Gidding 24 Lewis Machine Tool Co., Fond du 
Lac, be 

Gorton, Gearge, Machine Co., 1110 W. 13th 
R, ~ heen Wis. 

Kearney & th ecker Corp., 6784 W. National, 
Milwaukee 14 ume 

Nichols, W. H. Waltham 54, Mass. 

Pratt & ber tga ‘Ce W. Hartford, Conn. 


Sundstrand Hot” Co., 2531 ith St., 
Rockford, a 


MILLING MACHINES, Knee Type, Hori- 
zontal, Plain, Universal 
Austin —s Minn Go White Plains, N. Y. 


Brown caf 4 es RI 
Builerd” Co., Bridgepo: 


Conn. 
ont Milling port 6, ¢ Co., mioe, Mch. 
Div., Marburg Ave., Cincinnati 9, Ohio 
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Jacobs 


aal-t-tal—m elm=lorl—slela| 


where you need it most 
. at the work 
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All industry is talking about the new Van Norman 


—_ iil — | 2 
"? _— 

1 eS 

| 

— | 


—— 


The Van Norman Diversimatic 
Centerless Grinder is engi- 
neered for performance from 
mounting base to the heavy 
duty, precision, anti-friction 


unit type spindles. 


GRINDING 


The anti-friction, grind- 
ing and regulator wheel 
spindles assure main- 


tained precision in the 
workpiece under any 
condition. 


{ 


{ 


NO DEFLECTION ec mcm 


BENDIX AVIATION BOOSTS SYNCRO SHAFT 


VN Centerless Grinding cuts production operations, inspection time and 


Bepiclix boosted hourly production of Autosyn syncro 
shifi* to 600 per operator with a Van Norman Center- 
icf Grinder. One Van Norman Centerless Grinder 
(w@P a specially developed automatic feed) replaced 
tw manually fed machines, which produced only 
50 &bafts per hour. 


An }vu4l Savings $9,000—eliminating the need for highly 


skilled burnishing operators— 100 % inspection was elim- 
inated. Concentricity control and improved tolerances 
were obtained with the Van Norman Centerless Grinder. 
Faster Set-Ups ...Increased Production... Greater Accuracy. 
The Van Norman Centerless Grinder is specifically 
engineered to produce more precision grinding per 
operator per work shift . . . designed for in-feed work, 


VAN NORMAN 
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Another typical 
Van Norman 
centerless grinder 
cost-saving 
application 


CUSTOMER’S PROBLEM: 


+ 0005 
Age — 0000 
200 278 


gga 


be 


Grind the .278"/.2785” with an RMS of 25, 
or better, at a rate of 300 or more pieces per 
minute. The parts are rolled seamed carbon 
steel hardened to 56-58 Rockwell C. Machine 
to be hopper fed. Size to be held whether wheels 
are full of parts or scattered. 


VAN NORMAN SOLUTION: 











Sloheletboristoisiciot> 











A No. 2-C Centerless Grinder using eight inch 
face wheels and vibratory hopper with a max- 
imum feed rate of 410 pieces per minute was 
used. A P & W Air Gauge set limits of high 
and low to .0003” or .0002” less than allowed. 


THE RESULT: 


RODUCTION 1200% Van Norman ground 250 lbs. of parts—or 
B (eo) 60,000 pieces—at 410 pieces per minute. Fast- 
er time was possible but the hopper could not 
H = nuall handle a faster rate. All of the parts were 
material cost saves $9, 000 annu Y ground without redressing the wheels. Size 
was held to well within the .0003” allowable 
limits. Finish held to less than 15 RMS. 
te Variation from piece-to-piece w. ot dis- 
thru-feed work, crush form grinding and profile work. i cernible. Wheel Sat eebewe a 0001” com- 
The Van Norman Centerless Grinder is rugged, and pensation every five minutes to keep the 
designed for heavy duty, long run production. .00025” tolerance. 

Send For Free Booklet—‘‘Centerless Grinding,”’ your local Customer reaction: complete satisfaction. 
VN Franchised Distributor will be happy to discuss 
how VN Centerless Grinding may increase production 
and cut costs for you... call him NOW! 


MACHINE COMPANY WE 


A DIVISION OF VAN NORMAN INDUSTRIES, INCORPORATED 
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of U.S. . tm inc., 6499 W. 
st Chicago 38, 
Coste Corp., 405 rE, , oR New York 17, 


" Geo., Mch., Co., 1110 W. 13th St., 


Machine Tool Div., 2009 Eastern Ave., 
innati, Ohio 
Ag Inc., 1420 College Ave., Ei- 
st Milling Machine Co., 505 Fulton Ave., 
ford, Ili, 
y & ie > ag Corp., 6784 W. National, 
oukee 14, Wis. 
Nict dis, W. H. Co., Waltham 54, Mass. 
Onsr Machine Works, Inc., Niles, ll. 
Kin Machine Co., Inc., 4240-4258 N. Knox 
., Chicago 41, Ill. 


ZING MACHINES, Knee Type Ram 


& Sharpe ‘We Co., 235 Promenade St., 
Vidence |, 

nh Mch. Co., i321 Racine St., Racine, Wis. 
Gey & Trecker Corp., 6784 W. National, 
woukee 14, Wis. 
INorman Machine Co., 


3640 Main St., 
ngfield 7, Mass. 


MILLING MACHINES, Knee Type Rise 
and Fall 
Cocina Milling Machine Co., Milling Mch. 


a Ave., Cincinnati 9, Ohio 
Cosa "Corp 405 Lexington Ave., New York 17, 
N. 


Nichols, W. H. Co., Waltham 54, Mass. 
et et "42 Exchange. Place, Jersey 
ity, N 


MILLING MACHINES, Knee Type Turret 
Gorton Mch. Co., 1321 Racine St., Racine, Wis. 


MILLING MACHINES, Knee Type, 
Vertical 


Austin Industrial Corp., White Plains, N. Y. 

Sridgeport Mches., inc., 500 Lindley St., Briage- 
port 6, Conn. 

Brown & Sharpe Mfg. Co., Providence, R. |. 

Cincinnati Milling Machine Co., Milling Mch. 
Div., Marburg Ave., Cincinnati 9, Ohio 

Clousing Div., Atlas Press Co., Kalamazoo, 


Clearing Div., of U. S. ae. Inc., 6499 W. 
65th St., Chiseae 38, 








JIG 
BORING 
MACHINE 


WITH LEITZ OPTICS 


t 


~ 
Pe The ULTIMATE in 


precision 


gpoed 


When only the best will do — check MSO first. 


stin 


76-& Mamaroneck Avenue 


haveltriaurel 


corporation 


White Plains, New York 
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Cosa Corp., 450 Lexington Ave., New York 17, 
N 


Gorton, George, Mch. Co., 11110 W. 13th St., 
Racine, Wis. 

Kearney & Seneiies ym 6784 W. National, 
Milwaukee 14 

Nichols, W. H. to Waltham 54, Mass. 

Orban Kurt Co., Inc., 42 Exchange a Jer- 
sey City 2, N. J. 


MILLING MACHINES, Planer Type 


Berthiez, Charlies, 5 Rue Montalivet, Paris, 
France 

Consolidated Mch. Se Div., 
Rochester 10, N. 

Giddings & Lewis ating Tool Co., Fond du 
Lac, Wis. 

Gray, G. A., Co., Woodburn Ave. and Penn 
R.R., Evanston Cincinnati, Ohio 

Hamilton Div. Saldwin- Lima-Hamilton Corp., 
Hamilton, Ohi 

Ingersoll Milling ‘Machine Co., 505 Fulton Ave., 
ockford, Ill. 

Kearney & Trecker, Coe. 6784 W. National, 
Milwaukee 14, Wis 

Orban, Kurt Co., Inc., * 42 Exchange Place, Jer- 
sey ‘City, N. J. 

Sundstrand Mch. Tool Co., 2531 11th St., Rock- 
ford, 


Blossom Road, 


MILLING MACHINES, Spor 


Cincinnati Milling Machine Co., Special Ma- 
chine Div., Marburg Ave., Cincinnati 9, Ohio 
Com ores 405 Lexington Ave., New York 17, 


Giddings . Lewis Machine Tool Co., Fond du 


Lac, 
teniben Div. Baldwin-Lima-Hamilton Corp., 
Hamilton, Ohio 
Kearney & Mer g 4 A et 6784 W. National, 
Milwaukee 14, 
Onsrud Machine Werks, Inc., Niles, 
9 Mch. Tool Co., 2531 11th St. ; Rock- 
‘or 


MOLDING MACHINES, Plastic 
Baker Brothers Inc., 1000 Post Ave., Toledo 


10, Ohio 
American Steel Foundries, 
Ave., Cincinnati 29, Ohio 
a + Shaper Co., 78 River St., Spring- 
ield, Vt. 
Hydraulic Press Mfg. Co., Mount Gilead, Ohio 
Lake Erie Machinery Corp., 470 Woodward 
Ave., Buffalo 17, N. Y. 


MOTORS, Electric 

Brook Motor Corp., 3302 W. Peterson Ave., 
Chicago 45, Ill. 

Delta Power Too! toate 400 N. Lexington Ave., 
Pittsburgh 8, 

General Electric coe Schenectady, N. Y. 

Lincoln Electric Co., Cleveland 7, — 

Onsrud Machine Works, Inc., Niles, | i. 

Reliance Electric & Engrg. Co., 1200 Ivanhoe 
Rd., Cleveland 10, Ohio 


MOTORS, Hydraulic 


Barnes, John S. Corp., Rockford, Ill. 
Cenlean Sogeerine, Div. American Brake Shoe 
1152 Dublin Rd., Columbus 16, Ohio 
excel -O Corp., 1200 Oakman Bivd., Detroit 
, Mich 
Hydraulic Press Mfg. Div., Mt. Gilead, Ohio 
eg Mch. Tool Co., 2531 11th St., Rock- 
ord, lil 
Vickers Inc., Administrative & gi tate Cen- 
ter, Box $02, Detroit 32, Mich 


MULTIPLE INSPECTION GAGES—See 
Gages, Multiple Inspection 


MULTIPLE STATION MACHINES, Dial 
Type 

Sots On ee Inc., 

Bornes Deitl Co., 814 Chestnut St., Rock- 
ord 4 

Baush Mch. Tool Co., 15 Wason Ave., Spring- 


field, Mass. 

Bodine Corp., 317 Mt. Grove St., Bridgeport 
, Conn 

Buhr Machine Tool Co., 839 Greene St., Ann 
Arbor, Mich. 

Cincinnati Machine Co., Special Ma- 
chine ay nor pure Ave., Cincinnati 9, Ohio 

Cross Co., P. O. Box 3835, Park Grove Postal 
Sta., Detroit 5, Mich 

Federal Products Corp., 1144 Eddy St., Provi- 
dence | 

Greenies, fro." & Co., 2136 12th St., Rock- 


1000 Post Ave., Toledo 


ford 
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Kingsbury Mch. Tool Core. eene, N. H. 

Lamb, F. Joseph Co., 5 se3 & . Nine Mile Rd., 
Detroit 34, Mich. 

National Automatic Tool Co., S. 7th N. St., 
Richmond, Ind. 

Snyde Corp., 3400 E. Lafayette Ave., Detroit 


suntowena Mch. Tool Co., 2531 - lith St., 
Rockford, til. 
Verson Allstee!l Press Co., 


9309 S. Kenwood 
Ave., Chicago 19, | 


MULTIPLE-STATION MACHINES, 
Transfer Type 


Baker Brothers Inc., 1000 Post Ave., Toledo 


io 
Bammes Drill Co., 814 Chestnut St., Rockford, 
i} 


Boush —_. ere: Co., 15 Wason Ave., Spring- 

ield 

Buhr Mich.” Tool Co., 839 Green St., Ann Arbor, 
Mich 

Bullard “Co., Bridgeport 6, Conn. 

Cincinnati Milli Machine Co., Special Ma- 
chine Div., pr tte Be Ave., Cincinnati 9 oe 

Clearing Div., of U. S. Industries, Inc., 64 499 W 
65th St., Chicago 38, 

Cross Co., P. O. Box 5835, Park Grove Postal 


Sta., Detroit 5, Mich. 
Davis & Thom ll Co., 4460 N. 124th St., 
s. 
1200 Oakman Bivd., Detroit 


Milwaukee 10, 
Ex-Cell-O Corp., 

2, Mich. 
Greenlee Bros. & Co., 2136 - 12th St., Rock- 
ford, Ill. 


Heald Machine Co., 10 New Bond St., Worces- 
ter 6, Mass. 

Kearney & Veoshes, <r. 6784 W. National, 
Milwaukee 14, 


Lamb, F. Joseph Cor 5663 E. Nine Mile Rd., 
Detroit 34, Mic 

Moline Tool Co., 102- 20th St., Moline, Ill. 

National Automatic Tool Co., S. 7th N. Sts., 
Richmond, Ind. 


a Co., 1 New Bond St., Worcester 6, 


snyder ‘Corp., 3400 E. Lafayette Ave., Detroit 


sundatrand Mch., Tool Co., 2531 11th St., Rock- 

‘or 

Waterbury Farrel Foundry & Mach. Co., Water- 
bury, Conn. 


NIBBLERS, Portable Pneumatic 
Buckeye Tools Corp., Dayton, Ohio 


NIBBLING MACHINES 


American Pullmax Co., Inc., 2455 N. Sheffield 
e., Chicago 14, Ill. 
Wales-Strippit, inc., Akron, N. Y 


NICKEL & NICKEL ALLOYS 
Crucible Steel Co. of America, P. O. Box 2518, 
Pittsburgh 30, Pa. 


NUMERICAL CONTROL SYSTEMS—See 
Electronic Control Systems 


NUT SETTERS—See Screwdrivers, etc. 


NUTS—See Bolts, Nuts and Screws 
OIL GROOVERS 


Wicaco Machine Corp, Wayne Junction, Phila- 
deiphia 44, Pa. 


OILERS AND LUBRICATORS 


Madison-Kipp Corp., Madison, Wis 
Wicaco Machine Corp, Wayne Junction, Phila 
deiphia 44, Pa. 


OILS, CUTTING SOLUBLE—See Cutting 
and Grinding Fluids 


OILS, Lubricoting—See Lubricating Oils 
and Greases 


OILS, Quenching and Tempering 
CR gery Oil Co., 70 Pine St., New Yor* 


Shell Oi! Co., 50 W. SOth St., New York, N. Y 
Sinclair Refining Co., 600 - Sth Ave., New 


York, N. Y. 
seandand Oil Co. (Indiana), 910 S. Michigar. 
Ave., Chicago 80, Ill. 


OPTICAL FLATS 
DoALL Co., Des Plaines, III. 


Scherr, George Co., ine 200 Lafayette St. 
New York 12, N 


Van Keuren Co., Tie” Waltham St., Watertowr 
2, Mass. 
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PAINTING EQUIPMENT, Spray—See 
Spraying Equipment, Metal 


PARALLELS 

Brown & Sharpe Mfg. Co., Providence, R. 1. 
DoALL Co., De Plaines, til. 

Seen & Lewis Machine Tool Co., Fond du 


Lac, 
Walker, ‘O° =. Co., Inc., Worcester, Mass. 
PATTERNS, Wood and Metal 


Mummert-Dixon Co., Hanover, Pa. 


PILLOW BLOCKS 

S K F Industries, Inc., Philadelphia, Penna. 

— Steel, Stainless, etc. 
Allegheny Ludium Stee! Corp., easy Pa 

Bethlehem Stee! Co., Bethlehem, 

Crucible Steel Co. of America, P. o. Box 2518, 
Pittsburgh 30, Pa. 

Ryerson, Joseph T. & Son, Inc., 16th & Roc» 
well Mts Chic Chicago 8, Ill. 

United States Steel Corp., National Tube Co 
Div., 436 7th Ave., Pittsburgh, Pa. 


PIPE AND TUBING MILLS, Electric-weld 
Vem Co., 5504 Walworth Ave., Cleveland 2, 
) 


PIPE AND TUBING, Brass and Copper 
Amertgan Brass Co., 25 Broadway, New York, 


Mugiler Brass Co., 1925 Lapeer Ave., Port 

uron 

Revere teaner. & S289 Inc., 230 Park Ave., 
New York 17, N. 


PIPE THREADING AND CUTTING 
MACHINES 

Davis & Fhomgeen Co., 4460 N. 124th St., 
Milwaukee 10, Wis. 

Landis Machine Co., Inc., Waynesboro, Pa. 

Sheffield Corp., Box 893, Dayten 1, Ohio 


PLANER JACKS—See Set-up Equipment 

















MODELS 





Ty-Sa-Man 


NEW Friction Saw Cuts 
Structurals—Rails & Pipe.. 


One Piece Construction 
New Coolant System 


These revolutionary new friction saws 
are one-piece construction 
no expensive pits . 
quickly and cheaply. 
system keeps cut hot, blade cool .. . 
electronic pressure feed eliminates 
complicated hydraulic system 
varies pressure as blade moves 
through different 
safety shroud reduces noise level .. . 
stops flying sparks. 


FREE BROCHURE 


Tells The Complete Story—Write Today 


TY-SA-MAN Machine Co., Inc. 


need 
. can be moved 
New coolant 


thicknesses. Steel 





SINCE 1885 


1093 White Ave., Knoxville, Tenn. 
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PLANERS, Double Housing and 
Openside 


Berthiez, Charlies, 5 Rue Montalivet, 
France 

Consolidated Mch. Tool Div., Rochester, N. Y. 

Soeries,, S Lewis Machine Tool Co. ig Fond du 


Gray, on A Co., 3611 Woodburn Ave., 
na 
Hamilton BW, Baldwin-Lima-Hamilton Corp., 
apetan, Ohio 
inte Machine Tool Co., Hudson, Mass. 
Kurt Co., Inc., 42 Exchange Place, Jer- 


sey Ci ity 2, 
Rocktord Machine oe Co., 2500 Kishwaukee 
St., Rockford, 


PLASTICS sooae PLASTIC PRODUCTS 

— Kodak Co., 343 State St., Rochester 4, 

Gisholt Machine Co., 1209 E. Washington Ave., 
Madison 10, Wis. 

U. a. Steel Corp., ‘Not’! Tube Div., Pittsburgh, 


PRESS BRAKES—See Brakes, Press 
and Bending 


Paris, 


Cincin- 


PRESS FEEDERS, Automatic 


oe. E. W. Co., 1375 Raff Rd., S. W., Canton, 

io 

Federal Ay Co., 511 sy ye St., Elkhart, Ind. 

U. S. Tool Co., 255 N. 18th St., Ampere, East 
Orange, N 5. 


PRESSES, Arbor 


Birdsboro Corp., Birdsboro, Pa. 

du Mont Corp., ‘Greentieia, Mass. 

Elmes Eng. Div., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 

Famco Machine Co. vlog Wis. 

Hannifin Co., Div. ‘Parker-Hannifin Corp., Des 

. Plaines, Mi en 

ogansport Machine Co., Inc., Logansport, Ind. 

Threadwell Tap & Die Corp., % Arch St., 
Greenfield, Mass. 

Wilson, K. R., Inc., Arcade, N. Y. 


PRESSES, Assembling 


Allen, We Industries, Clinton, 
Bliss, E. W. Co., 1375 Raff Ra ‘SW.., Canton, 
1o 





SHUTTLE-TYPE 
MACHINE 
HANDLES OVER 
40 DIFFERENT 
VALVE PARTS 


- «+ Mills, Centers, Tap Drills 
and Taps in #316 Stainless 


Here’s a good example of engineering a 
semi-standard machine to handle a lot of 
parts. Although this machine has been 
adapted to milling, centering, drilling and 
tapping of valve parts, its basic design 
lends itself to other operations through 


ato Te a 
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the addition of various types of heads as 
well as multiple spindle drill heads. Ma- 
chine incorporates hydraulic controls for 
table feed and index, two milling heads, 
two hydraulic power heads, each with 
center drill and tap drill spindle, and two 
mechanical screw feed tapping heads to 
accommodate 16, 20 and 24 pitch threads. 
Capacities range from %” to 44” diameter, 
5” to 23” long. Parts are inner valves for 
liquid level controls of tough #316 stain- 
less steel. 


If you need high production of one part or 
moderate production of many parts with a 
minimum capital outlay, it will pay you to 
call ina D & T production engineer. There 
is no obligation for this service. 


FREE DATA 


Write for Bulletin 1002. 


DYowaeetato i Malediil ok-ie)am Oxey 
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Gogheen Sagconine Div., American Brake Shoe 
1152 Dublin Rd., Columbus 16, Ohio 

nan Eng. Div., American Steel Foundries, 
1150 Tennessee A Cincinnati 29, Ohio 

tre Bn amie Co., 1283 W. 12th St., Erie, 


Federal Press Co., 511 Elkhart, 


Hannifin Co., Div. Parker-Hannifin Corp., Des 
Plaines, ii. 

Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

Lake Erie Machinery Corp., 470 Woodward 
Ave., Buffalo 17, N. Y. 

Northern Hydraulics & Mach. Corp., Melrose 
ar 


Division St., 


PRESSES, Blanking, Stamping 

Allen, Alva Industries, Clinton, Mo. 

Birdsboro Corp., Birdsboro, Pa 

Bliss, be Ww. Co., 1375 Raft Rd., S.W., Canton 


Ohi 
Chambersburg Engineering Co., Chambersburg, 


Clegring, oy, of U. . Industries, Inc., 6499 W. 
65th chicago 3 WH, 
PR. bs ‘Crane Engineering Co., Wickliffe, 


hio 
Cleveland Punch & Shear bt Co., 3917 St. 
Clair Ave., Cleveland 14, Ohi 
Danly Machine Specialties, i. 2100 South 
Laramie, Chicago 50, Ill. 
erg ineerin Div. American Brake Shoe 
152 lin Columbus 16, Ohio 
Fesonsl Machine and a’ Weider Co., Warren, Ohio 
—— Press Co., 511 Division St., Elkhart, 


Hydraulic Press ate, Co., Mount Gilead, Ohio 
L &) J Press Corp., 1631 Sterling Ave., Elkhart, 


uw Erie Mechinery, Se Corp., 470 Woodward 
Ave., eae 17 
Lodge & yA Co., 308s Colerain Ave., Cin- 


cinnati OP 
Minster ine Co. Minster, Ohio 
Niagara Machine & a Wks., 637 Northland 
i e Buffalo 11, La 
fool Co., Inc., 58 N. 8th St., 
e Orange, N. J. 
Verson Allsteel cen Co., 9309 S. Kenwood 
Ave., Chicago 19, 
Waterbu ae Foundry & Mach.. Co., Water- 


bury, 
Inc., Arcade, N. Y. 


Ampere, 


Wilson, K. R. 


PRESSES, Briquetting 
Birdsboro Corp., Birdsboro, Pa. 

Denison Engineering Div., American Brake Shoe 
Co., 115 Dublin” Rd., ‘Columbus 16, Ohio 
Elmes. Eng. Div., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 
Hydraulic Press Mfg., o., Mount Gilead, Ohio 
Lake Erie Machinery Ce Corp., 470 Woodward 


Ave., Buffalo 17 
Wilson, K. R., Inc., soothe: N. Y. 


PRESSES, Closed-Die Forging 

Ajax a als I Co., 1441 Chardon Rd., 
Cleveland 17 

Birdsboro Corp., Birdsboro, Pa. 

“© W. Co., 1375 Raff Rd., S.W., Canton, 

Ggatertens Engineering Co., Chambersburg 
Pa. 

Cone om, of U. S. ntstricn, Inc., 6499 W. 

, Chicago 38, 
mm... és. Div., “Arnerican Stee! Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 
Erie Foundry Co., 1253 W. 12th St. Erie, 
enna 

Hydraulic Press + {oe 9309 S. Kenwood 
Ave., Chicago 19, 

Lake Erie Meenincey. “Corp., 470 Woodward 
Ave., Buffalo 17, N. 

Wilson, K. R., Inc., Arcade, Vs 


PRESSES, Coining, Embossing 
Birdsboro Corp., Birdsboro, Pa 
a LY W. Co., 1375 Raff Rd., S. W., Canton 


Chambersburg vane Co., Chambersburg, 
Clearing Be, - U. + nation, Inc., 6499 W. 


65th Chicaoo 3 

Clevelond "Punch tie “Wks. Co., 3917 St. 
Clair Ave., Cleveland 14, Ohio 

Danly Machine Specialties Inc., 2100 South 
Laramie, Chicago 50, Ill. 
wg Engineering Div. American Brake Shoe 
Co., 1152 Dublin Rd. Columbus 16, Ohi 

Elmes. eng. oundr! 
1150 Tennessee Ave., Cincinnati 29, Ohio 

Federal Machine and Welder Co., Warren, Ohio 

Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

Lake Erie Machinery, Corp., 470 Woodward 
Ave., Buffalo 17 

Minster Machine Co. Minster, Ohio 

Niagara Machine & Tool W Wks., 637 Northland 
Ave., Buffalo 11, N. Y. 

Verson Allsteel Press Co., 9309 S. Kenwood 
Ave. Chicago 19, Ill. 

Bes Foundry & Mach. Co., Water- 


Wilson, K R. , Inc., Arcade, N. Y. 
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CLEVELAND 


KNUCKLE JOINT PRESSES 


FOR AUTOMATIC FEEDS OR CUSTOM WORK 


Whether equipped with multi-station feed for automatic production 
or doing custom work, Cleveland Knuckle Joint Presses exert a short but 
extremely powerful squeeze on the metal through massive, carefully 
fitted knuckles operating on shafts of hammered steel forgings. 


Greater accuracy of production is obtained with 
these Cleveland Presses due to the long slide bearing 
surfaces and rugged frame construction featuring 
four massive tie rods. These control slide deflection 
to a minimum even under maximum load. 


With capacities from 150 to 3000 tons and bed 
areas from 18 x 18” to 50 x 54’’, Cleveland Knuckle 
Joint Presses are engineered to do the job efficiently, 
economically. Investigate the cost-cutting 
advantages of these Cleveland Presses by writing 
for Catalog K2 today. 


AA-8149 


1200 TON 


THE 


CLEVELAND] | ** "*** 


PUNCH & SHEAR WORKS CO Fabricating Tools 


Punching Tools & Dies 


| 1500 TON 
waned stecincies aa gare — OTHER COST-CUTTING CLEVELAND PRESSES 


DETROIT 
CHICAGO FORGING ¢ HORNING ¢ TRIMMING ¢ INCLINABLE 


Offices PHILADELPHIA e OPEN BACK GAP e STRAIGHT SIDED CRANK « 
plese a STRAIGHT SIDED ECCENTRIC *« DOUBLE ACTION 


TOGGLE « 4-POINT UNDERDRIVE 
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PRESSES, Die Sinking enna) 
Birdsboro Cor a ate 
Bliss, E. W., Co., 1375 Raff ., S.W., Canton, 


Ohi io 
Crgbereiure Engineering Co., Chambersburg 


Caging Div., of U. S. Industries, Inc., 6499 W. 
th St., Chicago 38, Il. 

Pal. Eng Div., American Stee Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 
Erie Foundry Co., 1253 W. 12th St., Erie, 
Penna. 
Hydraulic Press Mfg. Co., Mount Gilead, Ohio 
Lake Erie Machinery Corp., 470 Woodward 
Ave., Buffalo 17, N. Y 
Verson’ Alisteel Press Co., 9309 S. Kenwood 

Ave., Chicago 19, Ill. 
Waturbury Farrel Foundry & Mach. Co., Water- 
bury, Conn. 
Wilson, K. R., Inc., Arcade, N. Y. 


PRESSES, Die Tryout 
., E. W. Co., 1375 Raff Rd., S.W., Canton, 
io 
Coane, om, f U. S. industries, Inc., 6499 W. 
» icene 38, Ill. 


Cleveland Punch & Shear y- 3 Co., 3917 St. 
Clair Ave., Cleveland 14, Ohi 

on Eng. ‘Div., American Stee! Foundries, 

150 Tennessee Ave. ee 29, Ohio 

Erie Foundry Co., 1253 12th 5t., Erie, 
Penna. 

Federal Machine and Welder Co., Warren, Ohio 

Federal Press Co., 511 Division St., Elkhart, 


In 

Hannifin Co., Div. Parker-Hannifin Corp., Des 
Plaines, Ill. 

Hydraulic Press Mies Mount Gilead, Ohio 

L os Press Corp 631° Sterling Ave., Elkhart, 

Lake Erie Machinery Corp, 470 Woodward 
Ave., Buffalo 17, N. ¥ 

Minster Machine Co., Minster, Ohio 

Niagara Machine & Tool Wks., 637 Northland 
Ave., Buffalo 11, N. 

Verson’ Allsteel Press Co., 9309 S. Kenwood 
Ave., Chicago 19, 


Wilson, K. R., Inc., ‘aed N. Y. 
PRESSES, Drawing 


Allen, Alva Industries, tae og Mo. 

Birdsboro Corp., Birdsboro, 

oe E. W. Co., 1375 Raff Rd., S.W., Canton, 
io 





YOU CAN COUNT 


ON EVEN GREATER 
PRODUCTIVITY 


from your new machine 


when it comes with a 


MAGNA-LOCK macnetic CHUCK 


ELECTRICAL AND 
PERMANENT TYPES 


Noted For Their Extra Holding Power 
Exclusive Fine-Laminated or New Fine-Grid Types 


Sizes From 5” 


x 10” To Meet Every Need 


Rectangular and Swiveling 
— Rotary Models Also Available 


CITT e ae delohy aeemtolale MMaslolaallal-Mm ol tl] (ol-1¢E (ole teens LW Nelelalend Rela ammasltlal 


alohit] ge] Mn co) aie MR d1a1-ME ni tolaalial= 


new machine, 


specify it equipped with a 


tool. When you order your 


Magna-Lock chuck — 


[Toke flare Muslelaalial-miele) Melt li lola Ma-laelatul-laleMelalem itlaaltia LY Yolelslond Kola @ 


WMelalmeel-siell i 


@ Write today, Dept. MH59. 


A. comet ole Glee] stele -Vilel. 


RAPID li Galle 


Electrical and permanent magnet chucks 


parallels, V-blocks 


sine chucks, 


top plates, Magna-Vise 
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f U.S. inthestrian, Inc., 6499 W. 
Chica jo 38, 
Cleveland “Crane £3 ae Co., Wickliffe, 


Ohio 

Cleveland Punch & Shear Wks. Co., 3917 St. 
Clair Ave., Cleveland 14, Ohio 

Danly Machine Specialties, Inc., 2100 South 
Laramie, Chicago 50, 

Denison Engineering, Dive Brake Shoe 
Co., 1152 Dublin Rd., Columbus 16, Ohio 
Elmes’ Eng. Div., American Steel Foundries, 

1150 Tennessee Ave., Cincinnati 29, Ohi 
Erie Foundry Co., 1253 W. 12th St. Erie, 
Penna. 
Federal Machine and Welder Co., Warren, Ohio 
Hydraulic Press Mfg. Co., Mount Gilead, Ohio 
L . J Press Corp., 1631 Sterling Ave., Elkhart, 


Clearing 8 Div. 


nd. 

Label Erie Machinery corp, 470 Woodward 
Ave., Buffalo 17, N. 

Minster Machine Co. Mirater, Ohio 

Niagara Machine & 2 Wks., 637 Northland 


Ave., Buffalo 11, N. 

Verson’ Allsteel Press bo., 9309 S. Kenwood 
Ave., Chicago 19, 

Waterbury Farrel Foundry & Mach. Co., Water- 
bury, Conn. 

Wilson, K. R., Inc., Arcade, N. Y. 


PRESSES, Extrusion 

seabere Corp., Birdsboro, Pa. 

= . W. Co., 1375 Raff Rd., S.W., Canton, 

Clearing es of U.S. i aioe Inc., 6499 W. 

I 

ou’ Machine Specialties Inc., 2100 South 
Laramie, Chicago 38, ul. 

Elmes Eng. iv., ‘American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 

Federal Machine and Welder Co., Warren, Ohio 

Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

Lake Erie Machinery sa 470 Woodward 
Ave., Buffalo 17, 

Verson’ Alistee! Press a 9309 S. Kenwood 
Ave., Chicago 19, Ill. 


Wilson, K. R., Inc., Arcade, N. Y. 


PRESSES, Foot 


Famco Machine Co., Kenosha, Wis. 

Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

Niagara enine . Tool Wks., 637 Northland 
Ave., Buffalo 11, N. Y. 

Producto oes Co., 985 Housatonic Ave., 
Bridgeport |, Conn. 

Verson Allstee! Press Co., 9309 S. Kenwood 
Ave., Chicago 19, Ill. 

a Farrel Foundry & Mach. Co., Water- 
bury, Con 

Wilson, K. R., Inc., Arcade, N. Y. 


PRESSES, Horning 
ar 2 E. W. Co., 1375 Raff Rd., S.W., Canton, 


ner = *p Ow, of U. . ptactrten, Inc., 6499 W. 
65th hicago 38, lil. 

Cleveland’ ‘Punch Shear Wks. Co., 3917 St. 
Clair Ave., Cleveland 14, Ohio 

Elmes Eng. ‘Div., American Steel Foundries, 
1150 Tennessee A Cincinnati 29, Ohio 

Federal Machine and Welder Co., Warren, Ohio 

Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

Lake Erie Machiner Corp., 470 Woodward 
Ave., Buffalo 17, KY 

Minster Machine Co. Minster, Ohi 

Niagara Machine & Tool Wks. ag 637 Northland 
Ave., Buffalo 11, N. Y. 

Verson’ Allsteel Press A 
Ave., Chicago 19, 


9309 S. Kenwood 


PRESSES, Notching 


Allen Alva Industries, Clinton, Mo 

Clearing Div., of U. S. Industries, Inc., 6499 W. 
65th St., Chicago 38, Ill. 

Federal Machine and Welder Co., Warren, Ohio 

Lake Erie Machinery Corp., 470 Woodward 
Ave., Buffalo 17, N. Y. 

Minster Machine Co., Minster, Ohio 

Niagara Machine & Tool Wks., 637 Northland 
Ave., Buffalo 11, 

Verson’ Allsteel a cS, 9309 S. Kenwood 
Ave., Chicago 19, ill. 

Wales-Strippit, Inc.,, Akron, N. Y. 

Wilson, K. R., Inc., Arcade, N. Y. 


PRESSES, Punching, Piercing 

Allen, Alva Megas Clinton, Mo. 

Beatty Machine & M Co., Hammond, Ind. 

Birdsboro Corp., Birdsbore. ‘Pa 

—, E. W. Co., 1375 Raff Rd., S.W., Canton, 

to 

Gaee! Div, of U.S. indvairien, Inc., 6499 W. 
65th ‘thicago 38, Ill 

Cleveland ‘Crane & bsihowing Co., Wickliffe, 


Cnciens Bite & Shear Wks. Sa, 3917 St. 
Clair , Cleveland 14, Ohi 
2100 South 


Danly Machine Specialties, i 
Laramie, Chicago 
(Continued on page 280) 
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Above—5300 gallon capacity 
liquid oxygen storage tank 
fabricated by Graver Tank & 
Manufacturing Co., Inc. It 
consists of an outer vacuum 
shell of carbon steel plate and 
inner shell of stainless steel 
for service at —297° F. 


A 
Hai 


Graver flanges 11’ heads for liquid oxygen tanks 


in ~Verson- tlanging press 


If you should ever want to make a tank for holding 
liquid oxygen, you'll find it takes a lot of know- 
how plus the right kind of equipment. 

Graver Tank & Manufacturing Co., Inc., Divi- 
sion Union Tank Car Company, is a century old 
fabricator who knows the importance of good 
equipment. The Verson 375 ton hydraulic flanging 
press shown above is a good example. 

Installed at Graver’s East Chicago, Indiana, 
plant, it is shown flanging the 11’ diameter +” 
ASME carbon steel heads for the outer shell of 
liquid oxygen storage tanks. Stainless steel heads 


for an inner shell are also fabricated in the press. 
The press has two vertical rams and one horizontal 
ram, each of 125 tons capacity plus a bed cylinder 
of 125 tons capacity. All are individually con- 
trolled. 

Even though liquid oxygen tanks are not your 
line, you should take advantage of Verson’s expe- 
rience for all your metal forming requirements. 
Verson’s experience is broad and intensive, your 
best assurance of getting the kind of help you 
need. For specific recommendations, send an out- 
line of your requirements. 


Originators and pioneers of allsteel stamping press construction 


VERSON ALLSTEEL PRESS CO. 


- Verson = 


9309 S. Kenwood Avenue, Chicago 19, Illinois * 8300 S. Central Expressway, Dallas, Texas 


MANUFACTURERS OF MECHANICAL AND HYDRAULIC PRESSES AND PRESS BRAKES 
TRANSMAT PRESSES « IMPACT MACHINING PRESSES * TOOLING « DIE CUSHIONS « VERSON-WHEELON HYDRAULIC PRESSES * HYDRAULIC SHEARS 
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Imes Eng. Div., American Steel Seunirien, 
1150 Tennessee Ave., Cincinnati 29, Ohi 

Famco Machine Co., Kenosha, Wis. 

Federal Machine and Welder Co., Warren, Ohio 

Federal Press Co., 511 Division St., Elkhart, 


Hannifin Co., Div. Parker-Hannifin Corp., Des 
Plaines, |il. 

L & J Press Corp., 1631 Sterling Ave., Elkhart, 

NA "Erie Machinery, Se Corp., 470 Woodward 


Buffalo 17 
inster Machine Co. hainater, Ohio 


aon Machine & Tool Wes., 637 Northland 
Ave., Buffalo 11, N. 
Verson A Allsteel Press Co! 9309 S. Kenwood 


Walse-Sirl Pin ae as N. Y. 
bes ~ y Farrel Foundry & Mach. Co., Water- 
ry, 


Wilson, K. ny 2 Inc., Arcade, N. Y. 





PRESSES, Quenching 
bas 4 Wks., 1000 University Ave., Rochester 


N. 
Hyroutie” Press Mfg. Co., Mount Gilead, Ohio 


Lake Erie Machiner <orp.. 470 Woodward 
Ave., Buffalo 17, KY 


PRESSES, gy 
Birdsboro Corp., Birdsboro, 
“= W. Co., 1375 Raft Ra., S.W., Canton, 


Ciguberineg Engineering Co., Chambersburg, 


Pa. 
ay ag Milling Machine Co., Meta-Dynamics 
Div., sy one Ohio (Hydroform) 
ES tar ahd Inc., 6499 W. 


Hl. 
American Steel Foundries, 
50 mame a oT 29, Ohio 
Erie Fou Foundry Co., 1283 W. 12th St., Erie, 


Hannifin. Co, Div. Parker-Hannifin Corp., Des 

jaines, lil. 

Hydraulic ies Mfg Co., Mount Gilead, Ohio 

Lake Erie Machiner Corp., 470 Woodward 
Ave., Buffalo 17, N.Y 

Niagara anes, & Too! Wks. ., 637 Northland 
Ave., Buffalo 11, N. 

Verson’ Allsteel Press aa: 9303 S. Kenwood 
Ave., Chicago 19, Ill. 

Wilson, K. R., Inc., ‘Arcade, N. Y. 





idek-me-tiohemme) mr-MrcLeleleom Jaleo) e) 


new @ master model 


GH lathes 


Precision built for accuracy, versatility, reliability 

Built by master craftsmen, the new Carroll-Jamieson Master Model 
Geared Head Lathes are designed for general purpose work, how- 
ever, their extreme accuracy permits exacting tool and die work, 
and they are versatile enough to meet your high production needs. 
Embodies features found only on higher priced lathes 

12 geared spindle speeds « Timken heavy duty taper roller bearings 
on the spindle « Wide range of threads and feeds—48 separate 
threads, 3 to 184 ¢ Powerful 5 hp motors e Select the size most 
suitable for your turning requirements e 16” or 18” swing, with 


medium and long lengths. 


Write for new 


illustrated brochure, 


giving complete 
technical data. 


CARROLL-JAMIESON 
MACHINE TOOL CO. 


Dept. 7 


Batavia, Ohio 
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PRESSES, Trimming 


Allen Alva Industries. gt Mo 

Beatty Machine & Mf fg. Co., Hammond, Ind. 
ge a! Corp., Sirdstero. Pa. 

Bliss, E. W. Co., 1375 Raff Rd., S.W., Canton, 


io 
B-T Machinery Co., Holland, Mich. 
es Engineering Co., Chambersburg, 


Clearing, ot of U. ., papeees, Inc., 6499 W. 
Chicago 38 

canied’ ‘Punch Shear ie Co., 3917 St. 
Clair Ave., Cleveland 14, Ohi 

Danly Mach hine Specialties, ine. 2100 South 
Laramie, Chicago 50, Ill. 

Denison Engineerin biv, American Brake 
Shoe Co., 1152 blin Rd., Columbus 16, 


Ohio 
Elmes Eng. Div., American Steel Foundries, 
1150 Tennessee Cincinnati 29, Ohio 
Erie Foundry Co., 1255 W. 12th St. Erie, 


Federal aI Machine and Welder Co., Warren, Ohio 
Federal Press Co., 511 Division St., Elkhart, 


Ind. 
Hannifin Co., Div. Parker-Hannifin Corp., Des 
Plaines, Ill. 
Hydraulic. Press ate. Co., Mount Gilead, Ohio 
L & J J Press Corp., 1631 Sterling Ave., Elkhart 


Lake Erie Moen. S Corp., 470 Woodward 
Ave., Buffalo 1 

Minster Machine Co. Minster, Ohio 
Niagara Machine & fool Wks., 637 Northland 
Ave., Buffalo 11, 

Verson’ Allsteel Press Co., 
Ave., Chic 


9309 S. Kenwood 
Wilson, K. R., } 


ne., Arcade, oe ¥s 


PROFILING MACHINES—See 


Milling 
Machines, Die Sinking, etc. 


PULLEYS 


Brown & Sharpe Mfg. Co., Providence, R. |. 

Delta Power Tool Div., 400 N. Lexington Ave., 
Pittsburgh 8. 1 Pa. 

DoALL Co., Des Plaines, iW. 


PUMPS, Coolant and Lubricant 
Barnes, pom 3. Corp., Rockford, Ill. 
Brown & Sharpe Mfg. Co., Providence, R. |. 
Deita Power Tool Div., 400 N. Lexington Ave., 
Cipmuron & 8, engi 
DoAll Co. WH. 
Ingersoll-' on = "Philipsburg, 
insport Machine Co. io Center Ave., 
nsport 
Ruthman Machinery Co., 1809 Reading Rd., 
Cincinnati 2, 


PUMPS, Hydraulic 

Barnes ime: _ 0 Oe Rockford, Ill. 

Brown ate, Co., Providence, S. & 

Denison iv. American Brake Shoe 
Co., iis gineerina, Bi ‘Columbus 

Elmes. Eng. Div., American =a, i 
1150 Tennessee Ave., Cincinnati_29, Ohio 

Hydraulic Press Mfg. Div., Mount Gilead, Ohi 

Sundstrand Machine Tooi Co., 2531 lth st, 
Rockford, Ill. 

Vickers Inc., Administrative & ts anal Cen- 
ter, Box 302, Detroit 32, ~~ 

Wilson, K. R., Inc., Arcade, 'N. 


PUNCHES AND DIES—See Dies, Blank- 
ing, etc. 


REAMERS, Rose, Chucking, 
Taper, Shell, Adjustable, etc. 
Rae<atnen Co., 1300 Rock St., 


Jobbers 


Rockford, 
Chicope:Latrabe, 411 W. Ontario St., Chicago 


Cleveland Twist | tae Co., 1242 49th St., 
Cleveland, 

Cogsdill Twist Drill Co., Greenfield, Mas. 

DoALL Co., Des Plaines, | Be 

Greenfield AS: & Die C 

Jarvis Corp., Stack Ave. 

National Twist Drill 
Mich. 

Tomkins-Johnson Co., Jackson, Mich. 


Greenfield, Mass. 
Milddietown. Conn. 
Tool Co., Rochester, 


REELS, Stock 
a ae Co., 170 E. 131st St., Cleveland 


U. %. Tool Co., Inc., 255 North 18th St., Am- 
pere, E. Orange, 'N. J. 


REFRACTORS Heat-Treating Furnaces 


Norton Co., 1 New Bond St., Worcester 6, 
Mass. 
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Specially made for 
Watervliet Arsenal, 
this Boring Bar of 
Kennametal* is be- 
lieved to bethe larg- 
est ever made from 
tungsten carbide. 
Over the 64%-inch 
length, the diameter 
tapers from 5 to 
3% inches, 

*Trademark 
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KENNAMETAL 


makes boring bars for 
ANY size machining job 


Machining large gun tubes has been a problem for years. 
At the Watervliet Arsenal, the 40-inch powder chamber in 
120mm M58 type tubes presented an extremely difficult 
job due to the length-to-diameter ratio of 12:1. After steel 
boring bars proved unsuccessful, costly high-speed contour 
reamers were used but required 9.2 hours to semifinish the 
chamber for grinding. In addition, maintenance of the 
reamers cost $121 per unit. 

With the Kennametal bar shown at left, machining time 
has been reduced to four hours. Due to its high Y.M.E. 
(3:1 ratio over steel) deflection and vibration were practi- 
cally eliminated. Extreme accuracy and consistently fine 
surface finish is provided despite the 43.5-inch overhang, 
and a .200-inch depth of cut. After fully repaying its 
original cost, the Kennametal bar saves $10,700 per 100 
pieces over the reaming method. 


Kennametal Boring Bars can save YOU money, too 


On small or medium size boring jobs, 
new adjustable-head Kennametal 
K-Bars (right) provide the same ac- 
curacy and fine finish due to their 
high resistance to deflection and 
chatter. Standard K-Bars are avail- 
able in seven diameters from 1 to 
2% inches—with two or three ad- 
justable heads—for high precision 
work. This design brings simple, 
accurate adjustment . . . without 
sacrificing strength and rigidity. 

Standard Kendex Boring Bars 
(lower right) are stocked in seven 
diameters. Made from heat treated 
alloy steel, these bars are ideal for 
less severe applications. They are 
fitted with standard Kendex trian- 
gular or square inserts, with solid 
Kennametal chipbreakers and shims 
for positive seating. 

Get more information on Kenna- 
metal Boring Bars... for ANY size 
machining job. Call your Kenna- 
metal Representative, or write .. . 
KENNAMETAL INc., Latrobe, Pa. 
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RETAINING RINGS 

Waldes Kohinoor, Inc., 47-16 Auste! Pl., Long 
Island City 1, N. Y. 

RIVETERS, Portable 


Chicago Pneumatic Tool Co., 6 E. 44th St., 
New York, N. Y 


Hannifin Co., Div. Parker-Hannifin Corp., Des 
Plaines, Ill. 
RIVETERS, Stationary 


Brown & Sharpe Mfg. Co., 35 Promenade St., 
Providence |, R. |. 
6 E. 44th St., 


Chicago Pneumatic Tool Co., 
New York, 

Hannifin Co., Div. Parker-Hannifin Corp., Des 
Plaines, til. 

Tompkins-Johnson Co., Jackson, Mich. 

ROTARY TABLES, Optical 

Machine Products Corp., 6771 E. McNichols 
Rd., Detroit 12, Michigan 


RULES, SCALES AND STRAIGHTEDGES 
See Machinists’ Small Tools 


RUST INHIBITORS 
Caey Preduat, Inc., 26 Rector St., New York, 


Scherr, Gaqrae Co., Inc., 200 Lafayette St., 
New York 12, N. Y. 

Shelli Oil wr 50 W. 50th St., New York, . 

Stuart, D. Oil Co., Ltd., ‘2727 S. To ‘St., 
Chicago $5, i. 


SAND BLAST EQUIPMENT—See Blast 
Cleaning Equipment 


SAW BLADES, Hack, Band, Circular 
Friction 

Armstrong-Blum Mfg. C., 5700 W. Blooming- 
dale Ave., Chicago, 

comer Mfg. Co., 60 ion St., Hartford, 


Circular tt Co., Inc., 765 Allens Ave., Provi- 
dence 5, t. 

Deita Power “fool aa 400 N. Lexington Ave., 
Aga 8, 

DoALL Co., Des Wh. 

Motch & Merryweather Mchy. Co., 888 E. 70th 
St., Cleveland 3, Ohio 





SPECIFICATIONS 
L&J 50 SERIES PRESSES 


Two capacities—50 or 60 tons, geared and 
non-geared models. Slide face 24" x 12”. 
Bolster 36’ x 24’’. Opening through back 

22"’. Shut height 11’’*. Slide stroke 4’’*. 


Slide adjustment 3”’. 


*or to suit 


50 SERIES 


PRESSES 


Capacity for large dies. 


Large box-type slide, 
mounted in long gibs, 
maintains accurate 
alignment. 


Rigid frame design re- 
sists deflection under 
heavy work loads. 


Dies mate perfectly — 
wear is minimized. Close 
product tolerances stay 
close. Die maintenance 
is reduced. 


Proven L&J features in- 
sure long dependable 
service, cut maintenance. 


@ Readily adaptable to 
wide variety of work. 


Write tox complete information. Also 14 to 150 ton O.B.I. 
presses, 20 to 150 ton straight side presses, and 30 to 75 


ton gap frame presses. 


L&J PRESS CORPORATION 1 iktakr, ino: 
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SAW BLADE SHARPENERS 
one ue 405 Lexington Ave., New York 17, 


match & Merryweather Mchy. Co., 888 E. 70th 
, Cleveland 3, Ohio 


SAWING MACHINES, Abrasive Ma- 
chines—See Cutting-off Saws, Abra- 
sive Wheel 


SAWING MACHINES, Band 

ore Bium Mfg. Co., 5700 W. Blooming- 
dale Ave., Chicago, tif. 

Delta Power ‘Tool Div., 400 N. Lexington Ave., 
Pittsburgh 8, Pa. 

DoALL Co., Des Plaines, Ill. 

Famco Machine Co., Kenosha, Wis. 


SAWING MACHINES, Circular Blade 
Consolidated a Tool Div., Blossom Road, 
Rochester 10, 


Y. 
Delta Power Too! "Biv. 400 N. Lexington Ave., 
Pittsburgh 8, 


Motch & p ok Mchy. Co., 888 E. 70th 
St., Cleveland 3, Ohio 
Ty- Sa-Man Machine Co., 


nc., 1093 White Ave., 
Knoxville, Tenn. 


SAWING MACHINES, Power Hack 

Armstrong-Blum Mfg. Co., 5700 W. Blooming- 
dale Ave., Chicago, Ill. 

Austin Industrial fet White Plains, N. 

Chicago Pneumatic = Co., 6 E. 44th ~~, 
New York 17, N. 


SAWS, Screw-slotting—See Cutters, 
Milling 


SCREW DRIVERS, STUD AND NUT 
SETTERS, Power 

wen Corp., 317 Mt. Grove St., Bridgeport 5, 
onn. 

Chicago Pneumatic Tool Co., 6 E. 44th St., 
New York N. Y 


Cleco Air Tools Div., Reed Roller Bit Co., 
Houston, Texas 


Consolidated a. Ds Div., Blossom Road 
Rochester 10, 


Cross Co., P. 0. . 34 "3835, Park Grove Postal 
Sta., Detroit 5, Mich. 


Scully-Jones & Co., 1906 Rockwell St., Chicago 
Williams, J. H. & Co., 400 Vulcan St., Buffalo 
7, N.Y. 


‘ 


SCREW MACHINES, Hand—See Lathes, 
Turret, Ram-type, Saddle-type 


SCREW MACHINES, Multiple-Spindle 
Automatic 
i Bros. & Co., 2136 12th St., Rockford, 


National Acme Co., 170 E. 31st St., Cleve- 
land, Ohio 

New Britain Mch. Co., New Britain-Gridley 
Mch. Div., New Britain, Conn. 

Scherr George Co., Inc., 200 Lafayette St., 
New York 12, N. 

Warner & Swasey “cs, 6701 Carnegie Ave., 
Cleveland 3, Ohi 


SCREW MACHINES, Single-Spindle 
Automatic 
Brown & Sharpe Mfg Co., Providence, 
pees olomatic Machine Co., 32 Beech 
Cincinnati 12, Ohi 
jus ‘Corp, 405 Lexington Ave., New York 17, 


N. 

Gear Grinding anne Co., 3901 Christopher 
St., Detroit 11, Mich 

Gisholt mane 5 Co., 1209 E. Washington Ave., 
Madison 10, 

Gorton, George Wh. Co., 1110 W. 13th St., 
Racine, Wis. 

shes aw go Acme Co., 170 E. 131st St., Cleve- 


New Britain Mch. Co., New Britain-Gridley 
Mch. Div., New Britain, Conn. 


SCREW PLATES 


Greenfield Tap & Die Corp., Greenfield, Mass. 
Threadwell Tap & Die Co., 16 Arch St., ‘Green- 
field, Mass. 
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Wider CERAMIC MAGNETIC CHUCK 


You’ll make more money on the full 288 
square inches of silver-brazed all-steel sur- 
face of this 12” x 24” Walker Ceramic 
Magnetic Chuck. Chips and grit fall freely 
from work surface. The all-steel surface 
has no soft gap strips in which chips and 
grit become embedded . . . constant redres- 
sing of work surfaces has been eliminated. 
Powerful ceramic magnets provide three 


For complete details of Walker Ceramic 
Magnetic Chucks . . . Electric Chucks 
. Rotary Chucks . . . Vacuum Chucks 
. Demagnetizers — write to O. S. 
Walker Company, Inc., Worcester 6, Mass. 
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times the coersive force of ordinary mag- 
nets. Notice the 4” pole spacing . . . ideal 
for holding thin or small work. What’s 
more, this 12” x 24” chuck is only 3%” 
high for greater machine capacity. Walker 
Rectangular Ceramic Magnetic Chucks 
are available with working surfaces’ as 
small as 4” x 4”. For quality and profits 
in your production specify WALKER. 


Cibdler 


Original Designer and Builder of Magnetic Chucks 


For more data circle this page number on card at back of book 
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SCREWS, Cap, Set, Self-tapping, etc.— 
See Bolts, Nuts and Screws 


SEPARATORS, Magnetic 


woe Drill Co., 814 Chestnut St., Rockford, 

Crucible Stee! Co. of America, P. O. Box 2518, 
Pittsburgh 30, Pa 

Sundstrand Mch. Tool Co., 2531 


llth St., 
Rockford, Ili. 


SET-UP EQUIPMENT 


Armstrong Bros. Tool Co., 5213 W. Armstrong 
Ave., icago 46, Ill. 
Lufkin Rule ie 


Saginaw, Mich. 
Willicms, 
7, N. 


Le Co., 400 Vulcan St., Buffalo 


SHAFTS 
Thomson Industries, Inc., Manhasset, L. |. N. Y. 


SHAPERS, Crank and Hydraulic 


Austin Industrial Corp., White Plains, N. Y. 
Cincinnati Shaper Co., P. O. Box iit, Cincin- 
nati 11, Ohio 


Cope & Corp., 405 Lexington Ave., New York 17, 


Nebel ‘Machine Tool oon 3401 Central 
Cincinnati 25, Ohi ™ ee 

Orban Kurt, 
sey City 2, N. 

Roektord Mch. Tool Co., 2500 Kishwaukee St., 
Rockford, Ill. 

Sheldon Meh Co., Inc., 4240-4258 N. Knox 
Ave., Chicago 4\, i. 


Co., 22 Exchange Place, Jer- 


SHAPERS, Vertical and Slotters 


Austin Industrial Corp., White Plains, N. Y. 
Bridgeport Mches., inc., 500 Lindley St., 
Bridgeport 6, Conn. 
Consonuutead Mch. © oa 

Rochester 10, N. 
— Machine Toot Co., Hudson, Mass. 
n ny) oe 42 Exchange Place, Jersey 


noite Mch. 
Rockford, Ili 


Div., Blossom Road 


“Tool Co., 2500 Kishwaukee St., 





NEW Automatic Loading and Feeding 
for Grieder Tube Cut-Off Machines 


-»» 4500 to _— 


elUhieliutehite ader 


Ids up to 15 
Dam ilelialeMolsle Mali Meltl ior 
teed the entire | 
° in @lal-tol-1 am it) oY 
rel alial-mme Abdalelehi 


volere| 
Cut-Off 
ohat-talilels Mm agelin 
ope Si felale lol ae MES (ola 
radle handles 22’ lengths 
lal-lael me (olalel-lanae] olole ities are 
1ilable. Note! This equipment 
fo] FYoMmn ¢-1-to MM collate MEE (ola Qa [o) 
other types of machinery 
Srieder Tube Cut-Off Machines 
il oliale MoLMmolab Ai iile] of-ME oR] any 
length faster than any other 


‘aale@l@ellals 
C Tee lalehin tolerance plus or-minus 


2 on light wall tubing, .003 


GRIEDER INDUSTRIES, INC. 
P. O. Box 169 * Bowling Green, Ohio 


_ Please send bulletin describing 
* Grieder Tube Cut-Off Machines. 


NAME 





COMPANY_____ 
city 
STATE 
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cut-offs per hour! 


@ Precision 


vent tu 


atoll eiiare| fo ht =33 pre- 
Meo ltt (olailolaMelale ml oleh alel— 


Tube does 


clean, quality 


A Aalicmeaelae iii-taelitias 
of steel 


Tell us sizes 
copper, brass, aluminum 
oY ake] |(e} NLU o\-X Mh folll ol-Mall] Mel ile Me) ger 


duction requirements 


TUBE CUT-OFF MACHINES 
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SHEARS, Alligator 


Hil! Acme Co., 1201 W. 65th St., Cleveland 2, 
Ohio 


SHEARS, Guillotine Bar 
Beatty Machine & Mfg. Co., Hammond, Ind. 


SHEARS, Rotary 
Cosa Corp., 405 Lexington Ave., New York 17, 
N. 


Niagara Mch. & og Works, 683 Northland 
Ave., Buffalo, N. Y 


SHEARS, Squaring 

Birdsboro Corp., Birdsboro, Pa. 

Cincinnati Shaper Co., P. O. Box 111, 
nati 11, Ohio 

Com Corp., 405 Lexington Ave., New York 17, 


Cincin- 


Famco Machine Co., Kenosha, 
Lodge & at en Co., 3055 Sein Ave., Cin- 


cinnati 2 
Niagara Mch. & Too! Works, 683 Northland 


Ave., Buffalo, N 


SHEET METALS—See Strip and Sheet, 
Ferrous, Non-ferrous 


SHIM STOCK 


Crucible Steel Co. as America, P. O. Box 2518, 
Pittsburgh 30, 
Laminated Shim =. Inc., Glenbrook, Conn. 


SLITTING MACHINES, Rotary 


Bliss Co., E. W., Canton, Ohio 
Niagara Mch. & Tool Works, 683 Northland 


Ave., Buffalo 11, N. Y. 
Waterbui 


bury, 
Yoder Co., 
Ohio 


aoe Foundry & Mach. Co., Water- 
5504 Walworth Ave., Cleveland 2, 


SLOTTERS—See Shapers, 


and 
Slotters 


Vertical 


SOCKETS—See Drill Sleeves and Exten- 
sion Holders 


SOLENOIDS 


Allen-Bradley Co., 1331 S. Ist St., 
4, Wis. 

Barnes, John S. Corp., Rockford, Ill. 

General Electric Co., Schenect Y. N. Y. 

National Acme , 170 E. 13st St., Cleve- 
land 3, Ohio 

Vickers Inc., Administrative & Engineering Cen- 
ter, Box ‘$02 Detroit 32, Mich. 


Milwaukee 


SPECIAL MACHINERY AND TOOLS 
Barnes Drill Co., 814 Chestnut, Rockford, Ill. 
Barnes, W. F. & John Co., 201 S. Water St., 
Rockford, Ill. 
Boush Machine pal Co., 156 Wason Ave., 


Springfield » A 

Bethlehem Steel ts M eethishen, Pa 

wey yt Steel Foundry & Machine Co., Birds- 
oro 

Blanchard Mch. Co., 64 State St., 


Mas: 
Bliss. W. Co., 1375 Raff Rd., S. W., Canton, 
io 
Buhr Mch, Tool Co., 839 Green St., Ann Arbor 
Mic 


Burg Tool and Mfg. Co., Inc., 15001 S. Fi- 
gueroa, Gardena, Calif. 

Chambersburg tnerg Co., Chambersburg, Pa. 

Columbus Die-Too Mch. Co., 955 Cleveland 
ve., Columbus, Ohio 

Consolidated Mch. Tool Corp., Rochester, N. Y. 

Cross Co., 3250 : oy Detroit 7, Mich. 

Erie Foundry Co., Erie, P 

Espen-Lucas Mch. works, “Front St. and Girard 

Ave., Philadelphia 
Ex-Cell-O Corp., 1260 Gakman Blvd., Detroit 


, Mich, 
Federal Machine & Welder Co., Overland Ave., 
Warren, Ohio 
Fellows Gear Shaper Co., 78 River St., Spring- 
field Vt. 


Cambridge 
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Gorton, Geo., Mch. Co., 1110 W. 13th St., 
Racine, Wis. 

Greenlee Bros. & Co., 12th and Columbia 
Aves., Rockford, III. 

Hannifin Co., Div. Parker-Hannifin Corp., Des 
Plaines, lit. 

a Zawe Co., 1201 W. 65th St., Cleveland 2, 

Hydraulic Press Mfg. Co., Mt. Gilead, Ohio. 

Ingersoll Milling Machine Co., 505 Fulton 
Ave., Rockford, Ill. 

Kingsbury Mch. Tool ws Keen, N. H. 

Lamb, F. Joseph Co., 663 E. Nine Mile Rd., 
Detroit 34, Mich. 

Michigan Tool Co., 7171 E. McNichols Rd., 
Detroit 12, Mich 

Moline Tool Co., 102 20th St., Moline, Ill. 

Motch & Merryweather Machy. Co., 888 E. 
70th St., Cleveland 3, Ohio. 

National Acme Co., 170 E. 13st St., 
land, Ohio 

National Automatic Tool Co., Inc., S. 7th and 
N Sts., Richmond, Ind. 

National Broach & Mch. Co., 5600 St. Jean 
Ave., Detroit 2, Mich. 

National Twist Drill & Tool Co., Rochester, 

ich 

New Britain Mch. Co., New Britain-Gridley 
Mch. Div., New Britain, Conn. 

New Jersey ‘Gear & Mfg. Co., 1470 Chestnut 
A Hillside, N. J. 

Niagara Mch. Tool Works, 683 Northland 
Ave., Buffalo, N. Y. 

Root, 8. M. Co., York, Pa. 

Sheffield Corp., Box 893 Dayton 1, Ohio 

Snyder Tool & Engrg. Co., 3400 E. Lafayette 
Detroit 7, Mich 

as + ges Electrical Tool Co., 2488-90 River 

Rd., Cincinnati, Ohio 

Sundstrand Mch.' & Tool Co., 2531 11th St., 
Rockford, III. 

Universal Engrg. Co., Frankenmuth 2, Mich. 

Verson Allstee! Press Co., 93rd St., & S. Ken- 
wood Ave., Chicago, Ill. 


Wicaco Machine Corp., Wayne Junction, Philo 
deiphia, Pa. 


Cleve- 


SPEED REDUCERS 


Barnes, John S. Corp., Rockford, 
Boston Gear Works, 320 ain “se. 


North 
Quincy 71, Mass. 


Cleveland Worm & Seer Co., 3249 E. 80th St., 


Cleveland 4, Ohi 
General Electric Co., Schenectady, N 


Reliance Electric & Engrs. Co., 1200 ae 
Rd., Cleveland 10, 


SPINDLES, Machine 


aay Corp., 1200 Oakman Bivd., Detroit 
Mich 


National Automatic Tool Co., S. 7th and N 
Richmond, Ind 


ts., Ric . 
Standard Electrical Tool Co., 


2488-90 River 
Road, Cincinnati, Ohio 


SPRAYING EQUIPMENT, Metal 
Metallizing Eng. Co., Westbury, L. I., N. Y. 


SPROCKETS—See Gears, Cut 


STAMPINGS, Sheet Metal 


Laminated Shim Co., Inc., Glenbrook, Conn. 
Revere Copper & Brass Inc., 230 Park Ave., 
New York, N. Y. 


STEEL ALLOYS—See Alloy Steels 


STEEL, Cold Rolled, Stainless, High- 
speed, Tool, etc. 
Sater Ludium Steel Corp., < staat Pa. 
Bethiehem Stee! Co., Bethlehem, 
Columbia Tool Steel Co., Chicago Hts., Wi. 
—— Steel Co. of America, . O. Box 2518, 
Pittsburgh 30, Pa. 
Jessop Steel Se. et a Penna 
, 16th & Rockwell 


5 Co., Canton, Ohio. 
Wheelock, ecuiee Co., Inc., Cambridge, 
ass. 


STEEL DISTRIBUTORS 


Crucible Steel Co. wt America, P. O. Box 2518, 
Pittsburgh % 


Ryerson, a Ae Son, 16th & Rockwell Sts., 
Chicago 8, Tit 


eae AND DIES 


DoALL oe pee. 
Hi it Aeme te, 1201 W se sth St., Cleveland 2, 


Londie “Mch. Waynesboro, Pa. 
Threadwell Tap > Die Co., Greenfield, Mass. 
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STRAIGHTEDGES—See Machinists’ 
Small Tools 


STRAIGHTENERS, Flat Stock and Wire 

Bliss Co., E. W., Canton, Ohio. 

Niagara Mch. & Tool Wks. 637-697 North- 
land Ave., a ll, 

U. E. Tool Co., Inc. 235 North 18th 5. 
Ampere, E. Orange, 


Se 

Verson > Dietent Press Co., 9309 S. Kenwood 
Ave., Chicago 19, Ill. 

Waterbury Farrel Foundry & Mach. Co., Wa- 
terbury, Conn. 


STRIP AND SHEET, Ferrous 


Allegheny Ludium Steel Cor +: tue Pa. 

Bethlehem Stee! Co., Beth hiehem, P 

Crucible Steel Co. of America, P acy Box 2518, 
Pittsburgh 30, 

Ryerson, Jos. T., ie Son, Inc., 16th & Rockwell 
Sts., Chicago ‘ 8, 


STRIP AND SHEET, Non-ferrous 
Aosgtape Brass Co., 25 Broadway, New York, 


- f 
Bethlehem Stee! Co., Bethlehem, Pa. 
pote ae “He roe Co. a Conn. 
ti oO. lashington, 
easton fees T., & Son, Inc., 16th os Rockwell 
Sts., Chicago 8, Th 


STRUCTURAL SHAPES 


Bethlehem Steel Co., Bethlehem 

Revere Copper & Brass, Inc., 30 Pork Ave., 
New = 17, N. Y. 

Ryerson, J T., & pon Inc., 16th & Rockwell 
Sts. Chicago 8, Ili 


STUD SETTERS—See Screwdrivers, etc. 


SUPERFINISHING EQUIPMENT 


Gisholt Machine © So 1209 E. Washington Ave., 
Madison 10, 








“AUTOMATION 





+ tation (Spindles) 


4-4-1 att +f 





BUILDING BLOCK 


Movements ines Swi vo) Pee 


Het 








; Fig. | 
£ PLATE MOU _ ori 


ANGU 


th 
¢ MOUNTING: Fis: — 


BAS 


AV AILABLE 


(Fi 
rectors 
Pro’ ied Bas 


ral Fee’ 
ye Feeds: 








SLIDES - peeps. SWIVELS for 
SPINDLES-WORK-FIXTURES 
ALIGNMENT INSTRUMENTS 


“BUILDING-BLOCK" ASSEMBLIES with 
STANDARD Feeds and Swivels and 
STANDARD Super Precision Spindles 





ASTE SHOW 
Detroit 
April 21 to 28 
Booth 1430 


the STANDARD electrical tool co. 


PRECISION SPINDLE AND MACHINE TOOL DIVISION 


2500 RIVER RD. « CINCINNATI 4, OHIO 
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SURFACE PLATES 
Brown & Sharpe Mfg. Co., 235 Promenade St., 
Providence 1, Rt 
Delta Power Tool MDiv, 400 N. Lexington Ave., 
Pittsburgh 8, Pa. 
Co., Des Piaines Wi. 
Ex-Cell.0 Corp., 1200 Gakman Bivd., Detroit 


7 


SWAGING MACHINES 


Cincinnati Milling Machine Co., Meta-Dynamics 
Div., Cincinnati 9, Ohio (Intraform) 


SWITCHES, Limit 
Ae egy Co., 1331 So. Ist St., Milwaukee, 
s. 


TACHOMETERS—See Indicators, Speed 


TAPE CONTROL SYSTEMS—See Elec- 
tronic Control Systems 


TAP HOLDERS 

Brown & Sharpe Mfg. Co., 235 Promenade St. 
Providence 1, 

ser: aad Corp., 15001 S. Figeroa, Gardena, 


Cleveland Automatic ieshine Co., 4932 Beech 
Cincinnati 12, 


xc 1-O rR 1360° ae Bivd., Detroit 


National Automatic Tool Co., S. 7th and N 
Sts., Richmond, Ind. 


TAPPING HEADS 
es Srothers Inc., 1000 Post Ave., Toledo 


Davis roe Tool “yy Ceanes & Lewis Mch. 
Tool Co., Fond di 
Jarvis Corp., Sock Ave., Middletown, Conn. 
Kato age- Co., Osaka, Japan. 
Lamb, Joseph Co., 5663 E. Nine Mile Rd., 
Detroit 34, 
Leland-Gitford x "1425 Southbridge St., Wor- 
National Automatic Too! Co., S. 7th & N Sts., 
Richmond, 


Thriftmaster Products Corp., 1014 N. Plum St., 
ew Pa. 


zoger in _ 24000 Lakeland Bivd., Cleveland 


TAPPING MACHINES 
6, gua Inc., 1000 Post Ave., Toledo 
Mocune Tool Co., 15 Wason Ave., 


Ba 
fie Mass. 
Bodine Corps, 317 Mt. Grove St., Bridgeport 5, 


eu Machine Tool Co., 839 Greene St., Ann 


Arbor, Mic’ 
Burg Tool and Mfg. Co., Inc., 15001 S. Fi- 
gueroa, a, > 
be Pneumatic Tool Co., 6 E. 44th St., 
New York 17, N. 
Cincinnati Bickford Div. of Giddings & Lewis 
Mch. T Cincinnati 9, Ohio. 
he mr 5, Park Grove Postal 
Sta. Detroit 5, Mich. 


Elox Corp. of Michigan, Tro : 
Hamilton Tool Co., 834 S. te ag ie * Hamilton, 


Ohio 
ax * fame Co., 1201 W. 65th St., Cleveland 
) 

Kaufman Manufacturing Co. SMeniewen, Wis. 
Kingsbury Mch. Tool Corp. N. H, 
Lamb, F. J 1 Co., 5663 E. Nine Mile Rd., 

Detroit 34, 


Landis Mch. ‘Co., a 

Moline Tool Co., "102 20th St. Meine, ti. 

ert Automatic Tool Co.,. Inc., S. 7th and 
‘Co., "5701 Carnegie Ave., 


ae es sng 24000 Lakeland Bivd., Cleveland 


bert, ge Machine Screw, Pipe, etc 
Des Plaines, Ill. 
ater BP) “Tap. & oe Corp. Greenfield, Mass. 
Jarvis Sor. Stack Ave., ‘Middletown, Conn. 
——— che wal _ ag ‘Dayton 1, Ohio. 
ap Die ¢ eentieid, Mass. 
Winter ay Co., yt a Mie 


TAPS, Collapsing 
Gossnstite-tterten Div., United Greenfield Corp., 


New Haven, Conn. 
Greenfield Tap & Die Corp., Greenfield, Mass. 


Landis Mch. Co., Waynesboro 
National Acme Co., 170 E. iaiet St., Cleve- 


land, Ohio 
Sheffield Corp., Box 893, Dayton 1, Ohio. 


TESTING EQUIPMENT Air, Oil & Water 
~?e™ 


Lamb, J Co., 5663 E. Nine Mile Rd., 
Detroit 34, Mich. 


THREAD CUTTING MACHINES 
Davis & Thom Ls 4460 W. 124th St., 
Milwaukee | 


gen Se Machine ¢ Co * 1209 E. Washington Ave., 


adiso 
Hill ‘Acme. do. Y981 W. 65th St., Cleveland 2, 


Ohio 
Landis Mch. Co. laynesboro, 
Sheffield Corp., ‘enn 893, Bivins 1, Ohio. 


THREAD CUTTING TOOLS 

Armstr Bros. Tool Co., 5213 W. Armstrong 
Ave., Chicago 46. Ill. 

Geometric-Horton OW., United Greenfield Corp., 


Haven, Con 
Hill Acme ‘Co, 1201 W. 65th St., Cleveland 


2, Ohio 
Landis Mch. Co. ,.Waynesboro, P 
Sheffield Corp., "Box 893, Dayton 1, Ohio. 


THREAD ROLLING DIES—See Dies, 
Thread Rolling 


THREAD ROLLING EQUIPMENT 

Landis Mch. Co., W , Pa. 

National Acme Co., 70 €. 13st St., 
land 3, Ohio. 

National ‘Machinery Co., Tiffin, Ohio. 

Reed Rolled Thread Die Co., P. O. Box 350, 
Worcester 1, 

Sheffield Corp., Sox. "893, Da ~. \ Ohio 

Waterbury Farrel Foundry . Co., Wa- 
terbury, Conn. 


TOOL CONTROL BOARDS 


Cross Co., P. O. Box 3835, Park Grove Postal 
Sta., Detroit 5, Mich. 


Cleve- 





counts 
S 


Serving American industry nation-wide 
with over 10,000 stock items 
of good tool steel 


Product of Skilled 
American Workmen 


COLUMBIA TOOL STEEL CO 


430 Lincoln #iighw 


Chicago Heights, ili 


measuring range. 


directions. 


Objective _tur- 
ret for selec- 
tive magnifi- 
cations of 10X 
20X, 30X 
Request catalog 
81/10. 





6 x 2%” increased 





LARGE UNIVERSAL 


Toolmaker Microscope 


Direct reading in .0001” 
or against gage blocks in both 


Built-in 360° rotary measuring 
stage reading 2 min. 

Exclusive intermediate image sys- 
tem which combines coordinate 
measuring microscope and optical 
comparator in one 

low-priced instrument. 


137M VARICK STREET, NEW YORK 13 
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Hn invitation 


You are cordially invited to join this distin- 
guished group of companies who have entrusted 
us with the responsibility for solving subcontract 
problems on components, assemblies and com- 
plete, high-precision machines. 


Your subcontract headaches will disappear fast 
in TMW’s million square feet of completely in- 
tegrated manufacturing facilities which include: 
1200 modern machine tools, a completely mech- 
anized foundry (one of the country’s largest), 
3000 skilled craftsmen with a corps of industry’s 
top designers and engineers. 


TMW’s facilities and 65 years’ experience in 
precision (tolerance to 10ths) manufacturing is 
available to you now, on a short or long-term 
basis. For more details, or for new Facilities File 
Folder, call or write: Textile Machine Works, 
Contract Division, Reading, Penna. 








TEXTILE MACHINE WORKS 
CONTRACT DIVISION © Reading, Pennsylvania 
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TOOL HOLDERS 


Bros. Tool Co., 5213 W. Armstrong 
Ave., icago 46, Ill. 
Bridgeport rae Inc., 500 Lindley St., 
Bridgeport 6, 
Burgmaster <a 15001 S. Figueroa, Gardena, 


Cleveland Automatic feaine Co., 4932 Beech 
Cincinnati 12, 

Clevelond Tye Drill = 1242 E. 49th St., 
Cleveland Ohio. 

Davis Boring ee Div., Giddings & Lewis Mo- 
chine Tool Co., Fond du Lac. Wis. 

Delta Power Tool, Div, 400 N, Lexington Ave., 
Vila Air 8, Pa. 

Devi lerbore Div., ge W. Fourteen 

Mile” Road ‘al Oak, 

DoALL Co., ‘. 


be iy: a H. & <i -, 400 Vulcan St., Buffalo 


‘ 


TOOL MATERIAL, Cast Non-Ferrous 
Alloy 


Allegheny Ludium Steel up. Pittsburgh, Pa. 

or Bros. Tool Co., 13 W. Armstrong 
Ave. hicago 46, Ill. 

Vascoloy- Ramet Corp. Waukegan, iil. 


TOOL MATERIAL, Cemented Carbide 


Allegheny Ludium Steel Co Pittsburgh, Pa. 

—s Bros. Tool Co., 5 13 W. Armstrong 
Ave. hicago 46, Ill. 

Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland 14, Ohio. 

DoALL Co., Des Plaines, Hi. 

Kennametal, Inc., Latrobe, Penna 

Metal Carbides Cor , 0001 Souther Bivd., 
Youngstown 12, 

Vascoloy-Ramet Corp. ce , omy 

Wesson Co. 0 Woodward Heights Bivd., 
Detroit 26, Mich. 


TOOL MATERIAL, Ceramic 
Metal Carbides Corp., Youngstown 12, Ohio. 
Norton Co., | New Bond St., Worcester 6, 


Vascoloy-Ramet Corp., Waukegan, Ill. 





AMAZING NEW 
HYDRAULIC 


M & AL KEYSEATER 


AND VERTICAL CUTTING MACHINE 


does the work of , 


many machines 


In addition to a keyseater that cuts 
internal keyways up to 3” wide x 24” 
long, the new hydraulic M & Mis a 
handy tool room machine and can 

be easily adapted to special 
production jobs other than keyways. ‘ 
A wide variety of internal or 

external cuts, serrations, grooves 

and teeth can be rapidly 

made on this machine. With 

a@ combination tilting table 

and index table (shown on 

machine at right) straight or 

tapered bores and accurately 

spaced multiple keyways or 

splines may be cut at any 

degree of the circle. Send 

us prints of your 

cutting problems. 


Right: Set-up for internal cutting 


Below: Set-up for external cutting 





eeetereeeeerem 





BUILDERS OF MACHINERY 
SINCE 1854 


M:.M KEYSEATERS AND 


VERTICAL CUTTING MACHINES 
MITTS & MERRILL «© 64 Hotden st. © SAGINAW, MICHIGAN 
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TOOL MATERIAL, High-Speed Steel 

Allegheny Ludium Steel batt} Pittsburgh, Pa. 

Armstrong Bros. Tool Co., 5213 W. Armstrong 
Ave., Chicago 46, Ill. 

Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland 14, 

Crucible Steel Co. “ot  hreciten P. O. Box 2518, 
Pittsburgh 30, 

du Mont Corp., ‘Greentield, Mass. 

Jessop Steel Co., Washington, Penna. 

Vanadium-Alloys Steel Co., Latrobe, Penna. 


TRACING ATTACHMENTS 


American Tool Works Coy Ans: & Eggleston 
Aves., Cincinnati 2, 
Clausing Div., Atlas” Press. Co., Kalamazoo, 


Mich. 
by ay Lewis Machine Tool Co., Fond du 
ac i 
Gisholt Machine Co., 1209 E. Washington Ave., 
Madison 10, Wis. 
— — Co., 1321 Racine St., Racine, Wis. 
Mch. Co., 512 Clinton St., 


of? ede Vie 
spent it, Inc., Akron, 


N. Y. 
Warner & meaty, 5701 Carnegie Ave., Cleve- 
land 3, Ohio. 


TRANSFER MACHINES 
See Multiple-Station Machines 


TRANSMISSION, Variable Speed 


Bernes, John S. Corp., Rockford, Ill. 

Boston Gear Wks., Quincy, Mass. 

Cleveland Worm & Gear Co., 3249 E. 80th St., 
Cleveland 4, Ohio 

Denison Engineering Div. American Brake Shoe 
Co., 1152 Dublin Rd., Columbus, Ohio. 

Vickers Inc., Administrative & ane Cen- 
ter, Box 302, Detroit 32, Mich 


TRUCKS, Material Handling 
— Tool Co., 834 So. 9th St., Hamilton, 
io. 


TUBE-FLANGING MACHINES 


Niagara Mch. & Tool a 637-697 Northland 
ya Buffalo 11, N. 


TUBE FORMING AND WELDING 
MACHINES 


vem Co., 5504 Walworth Ave., Cleveiand, 
io. 


TUBE MILLS 
veer Co., 5504 Walworth Ave., Cleveland, 


TUBING, Non-ferrous 
—- Brass Co., 25 Broodway, New York, 
Crucible Steel Co., of America, P. O. Box 2518, 


re 30, Pa. (Titanium, Prema 
Mueller Brass Co., Port Huron 34, 


& Maes Inc., 230° Pork i aa. 
New York, sag 


Ryerson, J Pf ‘Son, Inc., 16th & Rockwell 
Sts., WS 18, 


TUBING, Steel 


Allegheny Ludium Steel Corp., Pittsburgh, Pa. 

me ae Co., of America, P. O. Box 2518, 

mg *, Po, Ke gy & High Alloy) 
National 


iy Corp., 525 Wm. 
Penn Place, Pittsburgh, P. 
& Brass ine., 230 Park Ave., 


, 16th & Rockwell 


TUBE & PIPE CUTTING-OFF MACHINES 


Grieder Industries, Inc., Bowling Green, Ohio 
Sheffield Corp., Box 893, Dayton 1, Ohio. 


ULTRASONIC MCH. TOOLS 
Sheffield Corp., Box 893, Dayton 1, Ohio. 


VALVE CONTROLS 


Barnes, John S. Corp., Rockford, Ill. 
sport Mch. Co., ‘Inc., Logansport, Ind. 
Vickers Inc., Administrative & ~ cr Cen- 
ter, Box ‘302, Detroit 32, Mic 


VALVES, Air 
Hannifin Co., Div. Parker-Hannifin Corp., Des 
Plaines, i. 
Hydraulic Press bre Nag a Div., hg Gilead, se 
Logansport Mc nm 
oo On MOE. iden "Gate 
., 470 Vanderbilt Ave., Brook- 
lyn 38 


Skinner NY Valve Div., New Britain, Conn. 
Tomkins-Johnson Co., Jackson, Mich. 
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By means 

of a single 

lever or 

from a simple 
remote control 
all head motions, 
traverse and 
feed engagement 
are accomplished 
through this 
revolutionary new 


1 


Dynatrol* provides infinitely variable feed rates 
throughout the full range and variable traverse 
rates from zero to nine feet per minute. Feed rates 
may be advanced or retarded while the machine 
is cutting to obtain maximum tool performance and 
productivity. Ten sizes from 26” to 144” table dia- 
meter. Send to The Bullard Company, Bridgeport 
9, Conn. for complete catalog. 


High Spot Features of the Dynatrol *V.T.L. include: 
VERSATILITY 


Available equipment includes: Bullard variable speed drive for in- 
finitely variable table speeds throughout the full range with no loss 
of usable horsepower. Fully automatic operation by Bullard 
Man-Au-Trol or point-to-point or continuous path numerical control 
systems. 

Unique Size-Au-Trol* for accurate positioning of all heads. Contouring 
attachments: Hydraulic, electronic or electro-hydraulic. Four of five- 
sided power-indexing turret heads. Thread cutting, drum scoring and 
angle turning attachment. Power-operated chucks. 

COMPACTNESS 


The new Bullard Dynatrol V.T.L. is compact in design, rigid in con- 
struction, lower in height, reduced in floor area. 

EASE OF MAINTENANCE 

Automatic lubrication throughout . . . fewer parts . . 
ments .. . easily accessible. 

*Trade Mark 


- fewer adjust- 


YOU CAN’T BEAT A BULLARD BULLARD 





Product Directory 








"WITH LUBRIPLATE 
LUBRICANTS —NO 
BEARING LOSS FOR 
AN ENTIRE SEACON” 


so states a well-known manufacturer 
of Cotton Gin and Oil Mill Machinery 


S 











“‘We have gone to great expense 

in checking lubricating greases 
out in the field and find the best to be 
LUBRIPLATE. Over a season’s test we 
found that out of all the greases tried 
LUBRIPLATE was the only one that did 
stand up under all operating conditions 
throughout a season’s run without loss 
of a single bearing.” 


REGARDLESS OF THE SIZE AND 
TYPE OF YOUR MACHINERY, 
LUBRIPLATE GREASE AND 
FLUID TYPE LUBRICANTS WILL 
IMPROVE ITS OPERATION AND 
REDUCE MAINTENANCE COSTS. 


LUBRIPLATE is available 
in grease and fluid densi- 
ties for every purpose... 
LUBRIPLATE H.D.S 
Moror OIL meets today’s 
exacting requirements for 
gasoline and diesel 
engines. 




















H.0.S. 


For nearest LUBRIPLATE distributor see 
Classified Telephone Directory. Send for 
free ““LUBRIPLATE DATA BOOK”... a 
valuable treatise on lubrication. Write 
LUBRIPLATE DIVISION, Fiske 
Brothers Refining Co., Newark 5, N. J. 
or Toledo 5, Ohio. 
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VALVES, Hydraulic 


Barnes, John S. Corp., Rockford, Ill. 
Denison Engineering Div. American Brake Shoe 
Dublin Rd., Columbus 16, Ohio. 
Elmes. Eng. Div., American Steel Foundries, 
WW Tennesee Ave., Cincinnati 29, 
Hydraulic Press Mfg. Div., Mount Gilead, Ohio. 
nsport Machine, Inc., 810 Center Ave., 


nsport 
Vickers Inc., Administrative & a Cen- 
ter, Box 302, Detroit 32, Mich. 


VERNIERS—See Calipers, Vernier; 
Gages, Vernier 


VISES, Machine 


Austin Industrial Corp., White Plains, N. Y. 

Bridgeport Mches, Inc., ‘500 Lindley St., Bridge- 
port 6, Conn. 

Brown & Shar “y Co., Providence, R. 

Cincinnati Milling achine Co., Milling Mich. 
Div., Marburg Ave., Cincinnati 9, Ohio 

Delta Power Tool Div., 400 N. Lexington Ave., 
Pittsburgh 8, Pa. 

u sport Machine Co., Inc., 810 Center Ave., 

jansport, Ind. 

Modern Mch. Tool Co., 2005 Losey Ave., Jack- 
son, Mich. 

Universal Engineering Co., Frankenmuth 2, 

ich. 

Wesson Co., 1220 Woodward Heights Bivd. 

Detroit 20, Mich. 


WAY COVERS 


Futurmill, Inc., Pontiac, Mich. 


WELDING EQUIPMENT, Arc 


Air Reduction ~ Co., 150 E. 42nd St., New 
York 17, N. Y 

General Electric Co., Schenectady, 

Lincoln Electric &. 22801 St. 
Cleveland, Ohi 

Linde Co., 30 E. 42nd x. 


mY. 
Clair Ave. 
New York 17, N. ¥ 


WELDING EQUIPMENT, Gas 
Air ee Sales Co., 150 E. 42nd St., New 


York 17, N. 
Linde ae ‘30 E. 42nd St., New York 17, N. Y. 


WELDING EQUIPMENT, Resistance 


Eisler eth. § Co. Inc., 750 South 13th St., 
Newark 

Federal Machine and Welder Co., Warren, Ohio 

Precision Welder & Flexopress Corp., 3518 
Ibsen Ave., Cincinnati 9, O 


WELDING POSITIONERS 


Eisler Engrg. > ae Inc., 750 South 13th St. 
Newark, N. 


WELDMENTS 


Bliss, E. W., Co, Canton, Ohio. 
Verson Alisteel Press Co., 93rd St. & S. Ken- 
wood Ave., Chicago, III. 


WIRE 


Allegheny Ludlum Steel Corp., 
(Stainless) 

Bethlehem Steel Co., Bethlehem, Pa. 

Crucible Steel Co., of America, P. O. Box 2518, 
Pittsburgh 30, Pa. (Stainless Titanium) 

U. S. Steel Corp., 525 Wm. Penn Pl., Pitts 
burgh 30, Penna. 


Pittsburgh, Po 


WIRE FORMING MACHINES 


Cong oe 405 Lexington Ave., New York 
Eisler Engrg. Co., Inc., 750 South 13th St. 
Newark, N. J. 
. Tool Co., Inc., 255 North 18th St. 
Ampere, E. Orange, N. J. 


WOODWORKING MACHINES 


Clausing Div., Atlas Press Co., 
Mich. 

Delta Power Tool Div 
Pittsburgh 8, Pa 
Greaves Mch. Tool Div., 
Cincinnati 2, Ohio. 
Greenlee Bros. & Co., 

ford, Ill. 


Kalamazoo 
, 400 N. Lexington Ave., 
2011 
2136—12th St., 


Eastern Ave., 


Rock 


WRENCHES, Allen, End, Socket, 
Adjustable, etc. 


Allen Mfg. Co., Bloomfield, Conn. 

Armstrong Bros. Tool Co., 5213 W. Armstrong 
Ave., Chicago 46, Ill. 

Chicago Pneumatic Tool Co., 6 E. 44th St., 
New York 17, N. Y. 

wees }- H. & Co., 400 Vulcan St., Buffalo 


ZINC 


New Jersey Zinc Co., 160 Front St., New York 
38, N. Y. 








STANDARD REFERENCES ON 
DIE DESIGN, DIEMAKING 
AND DIE-CASTING 


DIE DESIGN AND DIEMAKING PRAC- 
TICE is a book by diemakers for die- 
makers—on design, construction and ap- 
plication of sheet-metalworking dies. 
Drawings, descriptions and data tell how 
to use proved methods, principles; how 
to avoid mistakes and delays. If you de- 
sign, make or use dies for blanking, form- 
ing or drawing sheet metal parts, you 
should own this book. 1083 pages, 661 
illus. $10.00 


DIE-CASTING is a valuable reference for 
leveryone in the design, production or use 
of die-castings. Die-casting machines are 
illustrated and described. Tables of die- 
casting alloy compositions are supple- 
mented by text on their properties and 
applications. 297 pages, 189 illus. $5.00. 


Use this order coupon! 








THE INDUSTRIAL PRESS, 93 Worth St., N.Y. 13, N.Y. 
Please send me: 


copies of Die Design and Diemaking 
Practice @ $10.00 


copies of Die-Casting @ $5.00 
[] Pay’t enclosed; send postpaid 


[] Bill me [] Bill company 
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PRECISION WELDER AND FLEXOPRESS CORPORATION, 3520 Ibsen, Cincinnati 9, Ohio 





OLDMINE IN SCRAP 


Butt-seam welding process saves $70,000 in one year 
on one automotive stamping 


— TIME the automotive industry 
uses a ton of sheet steel, 35 per 
cent of it becomes scrap. What a sav- 
ing if some of it could be easily joined 
into bigger pieces from which parts 
could be blanked or drawn, just like 
from virgin metal! 

If you’ve been following the indus- 
trial news, you know this is no pipe 
dream. A machine to make useful 
pieces out of scrap has been perfected 
and is about to be installed in one of 
the country’s largest automobile plants. 
That company predicts a saving of 
$70,000 a year on one automobile 
stamping alone: 

The machine is the Precision Butt- 
Seam Welder, a standard machine that 


(approximately 10 per cent). You can 
deep draw a welded piece without 
cleanup, or dress the weld with a light 
grind for a smooth one-piece look. 
Companies which generate a lot of 
flat scrap—automobile plants, appliance 
makers, large stamping shops—will find 














RECLAIMED STOCK PATTERN 








S 7 
SCRAP \_ / 








is easily adaptable to a great variety of 
scrap reduction programs. It butt welds 
sheet steel—mild, low alloy, high car- 
bon or stainless—by the Peco butt-seam 
welding process. 

The Precision Butt-Seam Welder can 
join pieces of metal edge to edge as 
fast as 24 feet per minute. The butt 
weld is made between foil strips of par- 
ent metal which increase resistance and 
contain the weld, so that it turns out 
scarcely thicker than the original sheet 
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this unique welder especially useful. 
The sketch above gives just a hint of 
how an appliance maker might use 
metal he formerly had to scrap. You can 
find a dozen similar examples around 
almost any stamping shop, all of them 
representing dollars going to waste. 

Suppose you wanted to stamp out 
a part that looked like Oklahoma. No 
matter how you arranged it on the 
strip, you'd have lots of scrap. But sup- 
pose you blanked out the bulk of the 
state from one strip and the panhandle 
from another, and then butt-seam 
welded the two parts together. You’d 
cut your scrap in half—maybe more, 
your welded parts would be absolutely 
as good as those made of one piece, 
and your original metal costs would be 
far less! 

For companies who want to stamp 
Oklahomas (or anything else) and save, 
we will be glad to supply any number 
of Precision Butt-Seam Welders. Also 
advice, know-how, service, and Pre- 
cision Flexopresses to do the stamping. 


For more data circle this page number on card at back of book 








SIMPLE DEVICE, no bigger than a 
A couple of decks of playing cards, 
is protecting presses these days from 
the dangers of overload. If an extra 
thickness of stock enters the die, this 
device stops the press. 

So do lots of other safety stops, but 
this one is different. It isn’t affected by 
current variations, or vibration, because 
it doesn’t operate by those principles. 

Called the Precision Flexostop, this 
device is mounted on the press next to 
the flywheel. Extra deflection of the fly- 
wheel, caused by overload, will trip the 
Flexostop, which can be adjusted to 
detect any variation in stock thickness 
greater than 0.010 in. 

By an odd coincidence Precision 
Welder and Flexopress* salesmen just 
happen to carry a Flexostop or two in 
their briefcases. You might ask to see 
one. It can be installed on most any 


press with an air clutch in a matter of 
minutes. 


*Flexopress—Its patented ball-bearing 
ram makes all others obsolete. 


. Possibly you ° 


e missed... ; 


®@ These objective articles about other® 
@ Precision developments: 


® (C0 Stock Fed Into Lamination Press @ 
@ at 2500 Inches a Minute, Machinery, @ 
@ February, 1958 € 


@ (1) Magnetic-Force Method Welds @ 
@ Vinyl-Laminate Steel Sheet, Product © 
@ Engineering, June 30, 1958 


@ or want more information 
@ about these: 


@ () Peco Butt-Seam Welding Process @ 
© ( Precision Flexostop & 


d C) Precision S jecti +d 
pot & Projection 
@ welders — & 


© 7 Precision Flexopresses with the @ 
@ Patented Ball-Bearing Ram « 


* Check off what you want and let us® 
know. We'll oblige. 
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TIME FOR SOME WALLACE 
“CUT-MACHINING” OPERATIONS 


MATERIAL 

1”x1"x4” Angle Iron 

1” Steel Tubing 

%” Steel Bar 

3”x 16 gauge Stain- 
less Steel Tubing 

4’x24%4"x" |-Beam 

4” lron Pipe 

6”x6"x1” Angle Iron 
Cut Ends can 
have 30 to 70 
micro finish, of- 
ten eliminating 


secondary oper- 
ations. 


IS YOUR 


CUTTING 
TIME 
THIS 

FAST? 


‘| 


TIME REQUIRED 
Va SEC. 
Ye SEC. 
Yo SEC. 


22 SEC. 
10 SEC. 
16 SEC. 
28 SEC. 


Wallace 1959 Modular ‘‘Cut- 

Machining” Units are available with 

gauging assembly, hydraulic or pneu- 

matic clamping devices and with automated 
controls. With 16", 18", 20" and 26” cutting wheels. 


DOES A WALLACE | 
“CUT-MACHINING” UNIT 
BELONG IN YOUR PLANT? 


If You Prefer 


Write for 12 Page 
Catalog containing 
complete specifica- 
tions and examples 
of fast Wallace 
“‘Cut-Machining”’ 


lf your cutting time is more than 
the examples shown, it will pay 
you to investigate Wallace. If it is 
important that the cut ends be 
so smooth, that secondary oper- 
ations are unnecessary, then 
that is another reason why ‘‘Cut- 
Machining” will lower your costs. 

Investigate this industry proven 
machine. Without obligation, our 
engineers will analyze your work; 
will make recommendations for 
your jobs. 


Call Factory BUckingham 1-7000 


CHICAGO 
and Reverse Charges PLEASE 


WALLACE SUPPLIES MFG. CO. 


1310 W. Diversey Parkway ® Chicago 14, Illinois 
For more data circle Item 292A on Card 
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GEARS 


Designed 
and 
Manufactured 
to meet 


YOUR 


Production 
Requirements 


Custom Gears 
Exclusively 


| DIEFENDORF GEAR 


CORPORATION 


Syracuse 1, N. Y. 


DIEFEND‘O:AF 


GS £&€ A ®.®Sd 
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REDUCE MACHINING COSTS 
) with 


BROACHING 


— 


Model VM215-3 
INTERNAL & SURFACE 
BROACHING MACHINE 


2 Ton - 15” Stroke 
Fully Hydraulic 
Fast Set Up 
Low Cost 

Write for Free 


Literature 


PIONEER 
BROACH COMPANY 


6434 Telegraph Road 
Los Angeles 22, California 


5.00 


cout 
MOTOOLANT SYS) 
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4 8 SIZES 
CAP. UP TO 13/32” 


ees because of its: %* Unique Patented Features! 


Pullmax machines are sold by a nationwide. ae 
sales organization, represented in every * Strength and Durability! 
part of the country by specially trained 
engineers who analyze, recommend and * Performance 
make demonstrations. Complete engineer- 
ing facilities are available to solve your 
special cutting and tooling problems. 
Pullmax machines are also backed by a 
national service organization. Immediate * Quick Tool Change 
service on all parts is no further away than 
your phone. 
Seeing is Believing: Ask for a Pullmax 
demonstration unit to visit your plant or 
send for 16mm sound movie. 


* Ease of Operation 


* Low Maintenance 
K Capacity 
Pulimax machines do: straight, circle, inside squore, irregular, slot and louver 


cutting; beading, joggling, edge bending, flanging, dishing and nibbling. 
Write for literature today! 


AMERICAN PULLMAX CO., INC. 


data circle Item 293A on Card 


DYKEM 
STEEL BLUE 


Stops Leases 


making Dies and 


2457A N. Sheffield Ave., 
Chicago 14, Illinois 





Popular ckage is = 
8-oz. can fitted with 
Bakelite cap holding 
soft-hair brush for - & 

plying right at benc 

metal surface ready for 
layout in a few minutes. 
The dark blue background 
makes the scribed lines 
show up in sharp relief, 
prevents metal glare. In- 
creases efficiency and 

accuracy. & 


Ue, Write for samp! 
, a CER pep techn: 
= THE DYKEM COMPANY = 
2303R North 11th St. © St. Lovis 6, Mo. = 


PER TIME 


END NIGHT CLEANUP & MORNING REBLUING 
DYKEM HI-SPOT BLUE No. 107 is used to locate high spots 
when scraping bearing surfaces. As it does not dry, 
it remains in condition on work indefinitely, saving 

scraper's time. Intensely blue, smooth paste 

spreads thin, transfers clearly. No grit; noninjuri- 

ous to metal. Uniform. Available in collapsible 

J tubes of three sizes. Order from your —-- 

Write for free sample tube on company letterhead. 

THE DYKEM CO., 23032 NORTH 11TH ST., ST. LOUIS 6, MO. 
For more data circle Item 293B on Card 
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IMPROVE FACING OPERATIONS 


ON BORING MILLS - DRILLS - LATHES 
MILLERS AND RADIALS 


M-D facing Head feeds automatically. Lathe tool bit 
travels radially from center outward or reverse. 10 
sizes, 6” to 46” dio. Write for bulletin, prices. 


MUMMERT-DIXON (0. '2¢ Philedetphie st 


HANOVER, PA. 


For more data circle Item 293C on Card 
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“prior to mapetnn?:) 


See 
— — a ae 
—— a on a oe 


Why? Because clean, concentric cham- 
fered holes speed tapping operations, 
increase tap life and accuracy, eliminate 
breakage, burring or flaking and lower 
both drilling, tapping and scrap costs. 

Therefore, you are time, tools and 
dollars ahead when you drill and cham- 
fer simultaneously with Mohawk Stand- 
ard Subland drills. 

How? Mohawk “Standards” are faster, 
more accurate—eliminate jig and fixture 
movements—increase tool life, reduce 
scrapped parts and save man hours too! 
Mohawk Standard Sublands outlast ordi- 
nary tools and remain accurate through 
regrinds—right down to the shank. 

Better yet... All Mohawk “Standards” 


are immediately available from your local 
distributor's stock. Call a Mohawk man 
and start your savings program today! 


7 iT Medium v long 


STANDARD SUBLANDS STOCKED IN ALL 
PRACTICAL SIZES—3 STEP LENGTHS 


Comparison Chart 
Drilling and Chamfer methods prior to Tapping 


Standard Drill 
Mohawk Seporate | Operation 
Sublond Operations| Only No 
Drill Step Drill 2 Drills Chamfer 
Chamfer Concentricity § Excellent | Excellent Poor Zero 
Excellent Good Fair Fair 
Excellent Poor Fair Fair 


Excellent Fair 








Hole Location 
Drill Hole Size 


Pieces Per Grind 








Excellent | Excellent 
Excellent Good Fair Zero 





Burrs (None) 





Tap Life Excellent Good Fair Poor 


Excellent Poor 





Regrind 
Local Stock 


Remember ... Mohawk Standard Sublands are on your distri- 


butor’s shelves—all practical standard sizes, step lengths and shanks. 


Ask for Your Copy Today! 

This new 12-page catalog that illustrates the 
multiple advantages of drilling and chamfering 
(prior to tapping) is yours for the asking. Lists 
all practical sizes, types and suggests simpli- 
fied method for determining your requirements. 


Excellent | Excellent 


Excellent | Excellent 

















Excellent Good 


of Sublant 


For more data circle Item 293D on Card 


Montpelier, Ohio 





Oi Fol=f-5hbl-Yo Moh ale MM 1-110 (-Wbcy-Voq ules 


CLASSIFIED ADVERTISING RATES: $12 per single column inch 


astern Rebuilt Machine Tools 
e THE SIGN OF caine. : RE-BUILDING 
THE MARK OF DEPENDABILITY at its Best 


The listing below is only a VERY SMALL AMOUNT of the pee number of machine tools that we have in stock for 


immediate shipment. Our prices are realistic with today’s market and our quality of rebuilding is the same high 
standard—-THE LEADER IN THE FIELD OF REBUILT. MACHINE TOOLS. 


AUTOMATICS No. 2LMS Leland & Gifford, m.d., H.S 
yx" Cleveland Model A, m.d., 1943 No. 2LMS Leland & Gifford, single spindle, H.S., m.d 
; a 4 ea Model M, P a. No. 4BM Fosdick, single spindle H.S., m.d. 

spindle od eveland, m.d. ; 
21" Cleveland, m4, Model A ~~ Leland & Gifford H.S., 4 speed A.C., m.d. to 
3%” Cleveland Model A Single Spindle, m.d., late : Th” ‘ 
514” Cleveland Model A, single spindle, m.d. a Avey H.S. Type B, m.d., 744” over 

” Cleveland Model A Single Spindle, m.d., late spindle Atlas Bench Type, 1942 

spindle Allen, belted m.d., 8” overhang 
— No. fd H.S., belted =e + a 

jindle No. 2BMA, No. 1 Avey Production Type, m d 
mpindle No. 2MS Allen, H.S5. “ m.d. ing adds extra life to machine too's. 
spindle No. 2 Leland & Gifford’ Ht S., 8” overhang, m.d notice the nitrided steel wearing lates 
spindle Leland & Gifford H.S. Hydraulic Type, m.d this header slide from a 3” Wational 
spindle No. 2LMS Leland & Gifford, hydraulic step by upsetter 

ane 8 spindle Conom 











- 


No. 4D Potter & Johnston, m.d., late 

No. 5D2 12” Potter & Johnston, m.d 

No. 5DELX Potter & Johnston, m.d., late 

BOLT THREADERS 

Victor Nut Facing Machine, m.d., cap. %” to 2” nuts 

1%” Landis 2 spindle, m 

11%” Landis Bolt Threading Machine, double head stay 
bolt, m.d. 

BOREMATICS 

No. 44 Heald Facing Type Borematic, m.d 

Model DB-102 Excello Double End Boring Machine, m.d. 

No. 49 Heald Double End Borematic, m.d. 

HORIZONTAL BORING MILLS 

4” bar, No. 42 Lucas, table type 

No. 25T Giddings & Lewis, m.d. 

No. 32 Lueas Table type, m.d. 

No. 41 Lueas Horizontal Table Type, m.d 

No. 1 Cleveland Horizontal Boring, Drilling & Milling, 
m.d, 
2%" bar Model 25RT Giddings & Lewis, table type 

Rage bar Cincinnati Gilbert Horizontal, Boring, Drill- 
ing & Milling, floor type 

4” bar Universal Horizontal Table Type, m.d 

4%” bar, Model 72, Niles-Bement-Pond, m.d 


bone nots po toner 


step H.S., m.d. atle 
spindle No. 3 Morse Taper, Foote-Burt ‘‘Sipp’’ H.S., 4 spindle Model 2K4 Cleveland 
m.d. 


"te Conomatic 

spindle No. 2B-8” Edlund, m.d., H.S. Researe! odel STAI, ad 

spindle No. 2MA6 Avey, H.S., m.d. No. 2U Simplex double end Stoker wi 

spindle Leland-Gifford Z1LMS—H. S., m.d., late — A, ow 081212 and DB1212A Exeelle  Geuble 

spindle Leland-Gifford H.S., m.d 

spindle Leland-Gifford, m.d. on each spindle Broach 10 ten 66” Sate. \ gl XL- ws 66 Oilgear 

spindle No. 15 Buffalo Bench Type double slide vertical hydraul 

spindle Allen H.S. belt drive Drills, Horiz. Natco Holeunit 2 way = 

spindle No. % MAS Avey, m.d., H.D Drills, Mult. 36 spindle No. 4BL Natco, late, 15 HP 

spindle Demeo H.S., individual m.d —_ -'s — B2A Nateo “hole steel” hy- 
indle No. 2MS Edlund, m.d. aul 

spindle No. 2MS Edlund, m a Drilis, Radial 5’ 14” Cincinnati Bickford 

spindle Allen , belt drive sak — 24” swing No. 3 Allen 3 spindle PF, 

spindle Allen H.§ 7” overhang 

spindle Leland Gifford m.d., on each spindle No. 2 — Fe 4 spindle Leland Gifford motor on 
” : t Spindle, le 

514” bar Niles-Bement-Pond, m.d. 6 a No. 1 Avey High Speed, m.d Dril Voris J bm oe Bickford super servee, 

6” bar Sellers Floor Type, m.d 3 spindle No. % Avey MAS, H.S., m.d. M ie: 

Barrett Double End, 5” and 7” spindle, m.d. , Engraver heed BL 2416 Pratt & Whitney 3 spindle 

VERTICAL BORING MILLS HORIZONTAL DRILLS = 

16” Bullard Mult-Au-Matic, m.d 2 spindle No. 410 W. F. & John Barnes, m.d. Gear Machinery No. 7A Model 7125A Fellows high 

94” Sri ogy ~ No. 410 W. F. & John Barnes, Horizontal Boring & speed universal gear sh 

24” Bullard Spiral Drive, m.d., 1944 Drilli Sh Tiny pe ge aper 

36” Bullard, m.d., Late 1944, Spiral Drive yy ey Gear ae, 12” Gleason straight bevel gear gen- 

<. egy KE-10-8, m.d. No. 2 Avey Stype MAI, with horizontal operation Gear Machinery No. ‘.B Gleason universal gear tester 

44” eg m.d., p.r.t No. %Bx50” Pratt & Whitney Gun Barrel Riffing, Model for sweight ond and Spiral bevels 

now 82 , lates 

52% Niles Heavy, Pattern, m.d., p.r.t. Ne 1 vx105"" Prat’ & Whitney, 2 spindle Hydraulic Gear Machlacry &” Red Slag byéracilc gear tepper, 

Deep 7 Drill, Model 973, m.d., latest Grinders, Centerless No. 12 Landis, new 1948 
BROACHING MACHINES No. 14”x105” Pratt & Whitney, Model M1825, 2 Grinders, Centeriess Wo. 2 Cincinnati centerless, 
Zegupece Automatic Flat Broach, m.d. spindle Barrel Rifling, m.d. Filmatic, for bolt and nut work, late. 

10 ton, 84” stroke LaPointe Single Ram Vertical Surface No. 1 Model M509 Pratt & Whitney 2 spindle Deep Grinders, Cylindrical 4” x 12” Model H hydraalic 
Broach, md., late Hole Drill, belted m.d Grinders, Cylindrical 10” x 36” Landis: type DC 

Type SBD-42-6 American Vertical Hy. Dup. Broach % x40” Bausch Double Horizontal Drilling Machine, m d Plain hydraulie 

Type SBD-48-15 American Vertical Dup. Ram Surface No. 445 W. F. & John Bernes Independent 2 spindle Grinders, Cylindrical 14” x 36” Landis type C plain 
Hydraulic Broach —— Hole Drill & Boring Machine, late ydrau 

0 ge DRILLS N 2F1 Natco Horizontal Boring & Drilling Machine ote laternal No. 72A3 Heald Sizematic, swivel 

2 col. Fosdick Plain, m.d Nateo Holesteel Model, headstock 


saben. naa 2g tgeccnd A 


m.d 

col. Cincinnati-Bickford, m.d Nateo Horizontal Drill, 2 opposed B4F2 Head, 1943 internal No. 72A5 Heald hydraslie ex- 

col. Morris Mor Sneed Plain, m.d. on arm No. 2 Le Blond Deep Hole Borer, 1943 ded bridge 

<G- Cenaty-Cito-Cinctanati, m.4 MULTIPLE SPINDLE DRILLS walang oe, Pe oo on 

Fh ie 5 o 38 2 spindle No. 201% Barnes, m.d., H.D 

6)-17" col. American Triple Purpose, m.d 2 spindle No. 6 Colburn Manufacturing Type H_D., Grinders, Surfacs 6” x 18” Ne. 2 Brown & Sharpe 
col. American Triple Purpose, m.d 


; (2) late 
separate m.d. to ea. spindle ders, ” ” asive. 
Baush Radial Drilling Tapping Machine, m.d 3 spindle 28” Cincinnati-Bickford Upright Drill, m.d., ne Ma 7 3 St 
a en 
No. 4 M.T. eas : Grinders, Surface 12” x 12” x 48” Thompson type 
BALL BEARING DRILLS spindle No. 201% Barnes H.D., m.d C horizontal spindle hydraalic 

io. % Avey MAS, m.d. 3 «spindle Model M1613 Pratt & Whitney In Line 

2 Avey, m.d. Vertical Drill 








OVER 1,000 NEW AND USED 
The above is only a partial listing ‘i MACHINE TOOLS IN STOCK 
WRITE FOR COMPLETE STOCK LISTING V } 


Ca WRITE FOR LATEST STOCK LIST 
THE EASTERN MACHINERY COMPANY 


4 
MAC RY COMPANY 
1006 Tennessee Avenue, Cincinnati 29, Ohio ¢ MElrose 1-.1241 ° Cable Address EMCO ACHINE ‘ 








2045 EAST GENESEE » SAGINAW, MICH. PL. 2-3105 


— new 4th printing — 
METALWORKING PLANT WANTED MACHINE TOOL 
SUPERINTENDENT WANTED 


Foreman for machine shop of Pitts- RECONDITIONING 
Top-notch position for high-grade, ex- 


so e burgh, Pa. area manufacturer, man & the Art of Hand Scrapin 

Sualiioations:” poe Booey engineer; over 30, versed in Warner and Swasey Send for free folder describing illus. book. 
age 35-40; sound background in forg- chucking and bar production, tooling, MACHINE TOOL PUBLICATIONS 
ing, machine shop, finishing, heat- estimating, work organization and 215 Gur pide: _—— Wabash St. 
treating, methods, etc : . Paul 1, nn. 

@ Supervise plant of about 200 men; fac- handling men. Man preferred who has 
tory and home office in Owatonna. had experience operating turret lathes. 

@ OTC—manufacturers of maintenance Secondary 
tools, hydraulic pumps, presses, etc. 

















th MACHINE _TOoLs 
facilities include milling Preselector 


machines, engine lathes, fox lathes, Terret’ L Meee, "Chae FP gag Pre- 
All replies confidential. drill presses, etc. Applicants will be im. Min, 1945. 
f tested to assure qualifications. Write MATTI nH ‘* a1 5 ” 
Send secume to: Welter Herts giving address and phone to Box 727, Type ison ci it, deh ue Drill Press. 
OWATONNA TOOL COMPANY Machinery, 93 Worth St., New York 9A Marvel Hack Saw 1 0” 


0” 
1, 3, 6, Sp. 2LMS-26” Leland “Ghtord Drill Press. 
OWATONNA, MINNESOTA 13, N.Y. TALK-MACHINERY CO. 
19 Ward Street —— BA 5-5887 — Rochester, N.Y. 
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TESTED ELECTRICAL PROCEDURES 
DESCRIBED BY AN EXPERT 


ELECTRICAL TESTING AND 
TROUBLESHOOTING, by Philip T. 
Green explains tested procedures 
clearly and completely. 

This book will show you how to 
locate and correct faults in circuits 
of all kinds, including—controllers, 
motors, transformers and transmis- 
sion lines. A briefing on electrical 
symbols and diagrams is followed by 
detailed discussions on: Analyzing 
and charting controller operation, 
Insulation testing, Electromagnet winding, Single- 
Phase transformers, Polyphase transformers, Syn- 
chronous motors, Troubleshooting test equipment, 
Locating grounds, D.C. machine windings, Phase 
sequence, Induction motors, Power cable faults, 
Bearing lubrication. 

The tests are performed with the equipment iso- 
lated from the power line. Current is supplied by dry 
cells or residual magnetism so that accidental con- 
tact and short circuits are less hazardous. All of the 
trouble shooting procedures described here have 
been tested and proven to be great time-savers— 
especially for locating obscure source of trouble. 


200 Pages, 100 Illustrations, Flexible Fabrikoid Bind- 
ing, $5.00. 


To order, you may use the handy yellow card 
that is next to the last page. 
THE INDUSTRIAL PRESS 
93 Worth Street, New York 13, N.Y. 


ELECTRICAL 
TESTING ond 
TROUBLESHOOTING 


This THRIFTMASTER 
Fixed Center 
DRILLHEAD 


does 27 jobs 
in 1 fast 


operation! 




















SERIES “AL” 


These exceptionally accurate 
geges have the unique 
distinction of having a 

1" or 2° travel. 

Simple design and 

rugged construction 

assure outstanding 

accuracy & long life. 


TUMICO 
DIAL INDICATORS 


READING IN .001” or .0005” 


Stainless steel stem and spindle. 

Choice of 6 graduations with 

either balanced or continuous dial. 

Unbreakable crystal. Adjustable bezel 

with clamp for locating zero. Two dial 

diameters available - 2'4" & 3" for 

1" travel and 3" for 2" travel gages. 
Jewelled bearings available on all models. 


Shown - Model AL-i3 
Reading 001" - Grad. 0-100 


Dia. 3"- Travel 2” $40.80 





For Complete information request our 96 Page Catalog 
}| Contect ony of our 4 “Coast te Coast” Locetions or 
your nearest Local Distributor. 


STOCK, $ & SALES OFFICES AT 
| new YORK: 200 — Street, New York 12, N. Y. 
is JAMES: St. James, Minnesota 
& Los ANGELES: 3337 | West Olympic Bivd.. Los Angeles 19, Cel. 
CHICAGO: 5045 W. Herrison, Chicege 44, Ill. 











PRECISION MEASURING 





TOOLS AND INSTRUMENTS When writing to any of the above locations, refer te DEPT D-2 


For more data circle Item 295A on Card 


GEAR —ALL MAKES... 


Special and standard 
PRECISION GEARS UP TO 200 DIAMETRAL PITCH 


All Gears certified for Accuracy 
Quality and Fine Workmanship 
NEW JERSEY GEAR & MFG. CO. 


1470 Chestnut Ave. Hillside, N. J. 


For more data circle Item 295B on Card 


CAMS 











ao 


MADE TO 
YOUR SPECS! 


Dr. Chas. Eisler ME, Founder 
Chas. Eisler, Jr., Pres. 








Mfrs’ agents wanted 
EISLER ENGINEERING CO., INC. | 


For more data circle Item 295C on Card 
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Also Full Ball Bear- 
ing Universal Joint, 
Single and Double 


tei Adi =s) 
' 


Get maximum production—wuse Thriftmaster 
designed and built Fixed Center Drillheads . . . 


* Full ball bearing construction 





* Fully hardened chrome-moly steel gears, spindles 


; Driltheads and Dor- 
and drives 


T ° 
* All sizes, any number of spindles oo ar 


+ All types, includi lar, 


gy v9 
screw 





ing and lead 


* For drilling, tapping, reaming, boring and milling Write, wire or phone 


+ Guaranteed performance backed by over 25 years for complete  infor- 
of engineering and production experience mation today. ' 





1014 N, Plum Street 
Lancaster, 





a Bid SUBSIQIARY OF ES 
TH INQUSTRIES SINC. 
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Pennsylvania 








Ready for long, trouble-free use in 
bar straightening equipment, these 
precise examples of Stahl’s craftsman- 
ship in gear fabrication have been 
double-checked for strict compliance 
with specifications. Illustrated are 4 
steel helical gears—24.697” F., 72 T., 
3 D.P., together with 2 Hyten B3X 
steel shaft pinions 6.758” O.D., 16%” 
F., 35” Length-over-all. Heat treated. 
Let Stahl end your gear worries— 
send for our estimate. 


GEARS 
AND 
PINIONS 


GEAR & MACHINE 
COMPANY 

3901 HAMILTON AVENUE 

CLEVELAND 14, OHIO 


For more data circle Item 295E on Card 


295 





1. TOTALLY ENCLOSED MOTOR 


Windings and air gap completely protected from dust, 
dirt, chips. 


2. DIRECT DRIVE 


Direct drive from four-speed motor to spindle for 
smooth power transmission. For extreme speed range, 
can be furnished with back gears. Speeds from 90 RPM 
up to 3600 with torque multiplication up to six times 
supplies brute power for large drills, ample speed for 
drills down to e". 


3. INDICATING SHIFT 


For positive speed indication. Tells right speed to use 
for drill sizes in three different SFM ranges. Convenient 
hand wheel shifts speed without stopping machine. 


4. OIL MIST LUBRICATION 
Radial-thrust ball bearings are constantly and properly 
lubricated at all speeds by oil mist. Spindle splines 
lubricated by felt wipers. 

5. OVERSIZE SPINDLE QUILL 


Oversize quills are 2%" in diameter. Large bearing 
area maintains accuracy and assures long life. 





RD Drilling Machines 


‘on Features 


G\FFO 
LAND- \ 
y LE 4 aun Precis 


have © 


6. INSERTED STEEL RACK 
Inserted steel rack prevents radial motion which can 


cause uneven tooth loads on feed pinion. Also insures 
accurate alignment when multiple heads are used. 


7. BROACHED SLOT 
Rack slides in slot precision broached into head. 
8. SPINDLE GUARDS 


Telescopic guard can be furnished to completely cover 
the spindle, protect operator from fast-moving multiple 
splines. 

9. BUILT-IN LIGHT 


Built into sliding head. Puts the light on the work where 
it ought to be. Never in the way like makeshift lighting. 


Compare the quality, workmanship and precision features built into Leland-Gifford 


Drilling Machines and you will see why they are the first choice of leading companies 
for toolroom and production lines. 


CLEVELAND 22 Vernon 58, Cal. 
P. O. Box 853 NEW YORK 


Drilling Machines eos 753. Orange Ave, 


South Orange, N. J. 
4 w. i 5 
10429 MeNichols Rd. ROCHESTER 12 


WORCESTER 1, MASSACHUSETTS, U.S.A. | INDIANAPOLIS 6 gy 


P.O. Box 1051 Chorlotte Station 
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get HEAVY DUTY performance with 


ROWE 2000 SERIES “Eaey Load” COIL CRADLES 


MAXIMUM MAXIMUM 
WEIGHT WIDTH 
CAPACITY CAPACITY 


MAXIMUM 
0.0. 
CAPACITY 


FLOOR 
SPACE 
REQUIRED 





2000 + 10” 
2000 + 15” 
2000 20” 
2000 + 24” 











40” 
40” 
40” 
40” 





7 wee 
ai” -2 3” 
26” x32” 
30” x 32” 
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Engineered and built to exacting specifications, ROWE 
2000 Series “Easy Load” Cradles will perform perfectly 
under the most rugged operating conditions. The 46-inch 
thick steel frame will take a tremendous beating. The 
precision machined and threaded guide bars are alloy 
tough and heavy duty bearings support the feed rolls 
under repeated coil contact. The dependable chain drive 
with flame hardened sprockets feeds most materials accu- 
rately and without slipping. 

Cradles in the 2000 Series can reduce your set up time 
because they can be moved easily and all models are 
equipped with two movable side guides which quickly 
position the coil for feeding. Four sturdy, fully-powered 
rolls feed coils weighing up to 2,000 pounds with positive, 
direct control. An easily adjustable, built-in time delay 
allows the press ram to clear before the next coil segment 
is fed — eliminating crimping and buckling. The actuator 
arm maintains a constant size slack loop, following the 
contour of any coil and operating in any position. 
Investigate the complete ROWE line soon. Other equip- 
ment includes “Easy Load” Coil Cradles to 20,000 pound 
capacity, Straightening Machines, Straightening and 
Feeding Machines, Cabinet Feeds, Roll Feeds, Coil 
Catchers and Storage Ramps, Combination Cradle and 
Straightening Machine Units, Coil Buggies, Reels, Con- 
veyors, Stackers and Complete Sheeting Lines. 
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CRYSTAL GROWING 


THER-MONIC 


Manufactures the 
most complete range of 


INDUCTION 
HEATING 


EQUIPMENT 
ELECTRONIC - LOW FREQUENCY 
MOTOR GENERATOR 


THER-MONIC features 


r 
| 


e THER-MONI( 


Contact our factory or your 
local IHC representative 
Writ 


INDUCTION HEATING CORP. 
181 WYTHE AVE., BROOKLYN 11, N.Y. 
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tyerson Steel 


STEEL, TOOL 
Allegheny Ludlum Steel Corp. 80 
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To cut your blast cleaning costs... 


‘Pangborn 


CLEANS IT FAST WITH 


ROTOBLAST 


MACHINES AND ABRASIVE 


CONTINUOUS-FLO® BARRELS - 


BARRELS + 


ROOMS «+ TABLES 


TABLE-ROOMS 


CABINETS + TURN-STYLE TABLES - 
SPECIAL MACHINES ABRASIVES 


Today hundreds of cleaning rooms across the country use 
high-capacity Rotoblast units in Pangborn machines for 
Rotoblasting castings, forgings, super alloys, etc., and de- 
scaling hot rolled steel. To learn how Rotoblast can help 
you, write PANGBORN CoRPORATION, 1200 Pangborn Blvd., 
Hagerstown, Md. Manufacturers of Blast Cleaning and 
Dust Control Equipment—Rotoblast Steel Shot and Grit.® 
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cards advertisers are listed by product group to 
facilitate location of advertisements on which you 
desire additional data and catalogs. 
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BOOKS LIKE THESE ARE RELIABLE TOOLS 
THAT CAN HELP YOU.IN YOUR WORK! 


MACHINERY’S HANDBOOK— 

16th Edition 

A modern handbook is a necessity for 
every man who holds or hopes to hold 
a responsible job in the mechanical 
industries. This one is the “Bible” of 
them all. The latest edition of this 
world-renowned book combines all the 
valuable features of earlier editions with 
the most recent and useful machine- 
designing and machine-shop data ob- 
tainable. 192 pages added to 15th Edi- 
tion. Over 500 completely new pages 
of reference data. 2104 Pages, Thumb 
Indexed. 

$11.00 


THE USE OF HANDBOOK 


TABLES AND FORMULAS 

A companion book for users of MA- 
CHINERY’S HANDBOOK which 
shows you how to get the most out of 
your Handbook. Examples, solutions 
and test questions show typical applica- 
tions of Handbook matter in both 
drafting-rooms and machine shops. 


$2.00 Special combination 
price with MACHINERY’S HAND 
BOOK, $12.50 


DIE-CASTING—2nd Edition 

by Charles O. Herb 

Illustrates and describes the latest die- 
casting machines. Tables of die-casting 
alloy compositions, the latest develop- 
ments, discussion of their properties and 
applications. 196 Illustrations. 310 
Pages. 


$5.00 
MATHEMATICS AT WORK 


by Holbrook L. Horton 


100 pages of reviews of the fundamen- 
tals of arithmetic, algebra, geometry, 
trigonometry and logarithms. 482 pages 
of illustrated mechanical problems with 
step-by-step analyses and solutions. 146 
pages of standard mathematical tables 
needed for all types of problem solving. 
196 Illustrations. 

$7.50 


MACHINE TOOLS AT WORK 

2nd Edition—by Charles O. Herb 
Applications of standard and special 
machine tools, with data on speed, 
feed, production, etc. Covers turning, 
thread milling, thread grinding, drilling, 
tapping, boring, punching, riveting, 
planing, shaping, broaching, honing, 
superfinishing and much more. 584 
pages, 434 illustrations. 

$6.50 


GEAR DESIGN SIMPLIFIED 


by Franklin D. Jones 

In chart form. Contains 110 gear-prob- 
lem charts and worked-out examples of 
gear design that show exactly how rules 
are applied in obtaining essential di- 
mensions, angles, or other values. 201 
Drawings. 134 Pages. 

$4.50 


More Books Described 
On Reverse Side 


Order Them by Mail 


INGENIOUS MECHANISMS 
FOR DESIGNERS AND INVENTORS 


Volumes | and tl by. Franklin D. Jones. 
Volume Ii! by Holbrook L. Horton 

A comprehensive encyclopedia of me- 
chanical movements unparalleled in 
scope and usefulness. Each volume is 
an independent treatise. Similar in size 
and general character, the contents are 
different. Tells what each mechani 
consists of, how it operates, and the 
features which make it of special inter- 
est. Hundreds of illustrations. 


Single Volume, $6.50 
Complete Set, $16.00 


ENGINEERED WORK MEASUREMENT 
by D. W. Karger and F. H. Bayha 
Comprehensive treatise on solving prob- 
lems of Method-Time Measurement 
(MTM) and Time and Motion Study, 
to establish efficient procedures. His- 
tory, fundamentals, mathematics, appli- 
cations, standards of MTM. Complete 
tables and official MTM working data 
card. 120 Illustrations. 630 Pages. 
$12.00 


MANUAL OF GEAR DESIGN—3 Vols. 
by Earle Buckingham 

Vol. I: mathematical tables, especially 
applicable to gear design. Vol. I: 
simple formulas and time-saving tables 
for solving spur and internal gear de- 
signing problems. Vol. III: formulas, 
charts and tables used in designing 
helical gears for parallel shaft drives 
and “spiral” gears for non-parallel, non- 
intersecting » 

Complete Three-Volume Set, $1 2.50 
Any Single Volume, $5.00 


HELICAL SPRING TABLES 

by John D. Gayer and Paul H. Stone, Jr. 
Index of over 6800 ready-designed com- 
pression and tension springs from which 
selections may be made with minimum 
calculation. 165 Pages. 

$5.00 


DIE DESIGN AND 
DIEMAKING PRACTICE 
3rd Edition—by Franklin D. Jones 


Drawings and descriptions of a tre- 
mendous variety of dies and a vast 
amount of data to help you avoid ex- 
pensive mistakes and delays. A stand- 
ard reference work in the metal-work- 
ing industries, used by some 40,000 
diemakers, designers and tool engineers. 
661 Illustrations. 1083 Pages. 


$10.00 


DIMENSIONS AND TOLERANCES 
FOR MASS PRODUCTION 


by Earle Buckingham 


An analysis of the many problems of 
dimensioning with tolerances for mass 
production, showing their effect on tool 
design, gage design, production and 
inspection, and suggesting improved 
methods and practices to solve these 
problems. 179 Illustrations. 164 Pages. 


$8.00 


MACHINE TOOLS—What They Are 
and How They Work 
by Herbert D. Hall and Horace E. Linsley 


Introduction to fundamentals of mass 
roduction. Covers each machine tool, 
ow and where it functions, skills and 

organization that make modern mass 

production —— A basic, thorough 
text on all phases of metalworking oper- 
ations. 363 Illustrations. 488 Pages. 


$5.50 
APPLIED ELECTRICITY—4th Edition 


by H. Cotton 


Elementary text for first course in col- 
leges and technical schools. Ideal for 
home study. Covers basic principles; 
contains diagrams, examples and prob- 
lems. 387 illustrations. 476 pages. 


$5.00 


Use this handy order card to order your books. 
Mail it today postage-free. 
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PUT THE FACTS AND FIGURES YOU NEED 
AT YOUR FINGERTIPS — WITH BOOKS! 


ENGINEERING ENCYCLOPEDIA 
by Franklin D. Jones 


Condensed and practical information on 
4500 subjects definitions of numerous 
terms used in engineering and manu- 
facturing practice, the results of many 
costly and important tests and experi- 
ments. No single work will give you a 
broader knowledge with less reading 
effort. 206 Drawings. 1431 Pages. 


NOW in ONE Volume, $10.00 


MACHINERY’S MATHEMATICAL 
TABLES 
Edited by Holbrook L. Horton 


This book has been serving mechanical 
engineers, machine designers, drafts- 
men, toolmakers, machinists and stu- 
dents for over 30 years! Now it is 
available in a greatly enlarged version, 
containing the authoritative, easy-to-use 
mathematical tabular information you 
need on the job. Designed for speed 
and utility. 254 pages. 


$3.75 
PIPE AND TUBE BENDING 


by Paul B. Schubert 


Defines the six basic ways by which the 
bending of ferrous and non-ferrous pipe 
and tube may be accomplished. Descrip- 
tions of methods, applications, and fea- 
tures of the equipment available. 159 
Illustrations. 183 Pages. 


$6.00 


JiG AND FIXTURE DESIGN 
by Franklin D. Jones 


A thorough coverage of the principles 
of development and constructional de- 
tails of jigs and fixtures. Designs show 
principles of construction that can be 
applied successfully to a variety of jig 
and fixture design problems. 345 Illus- 
trations. 406 Pages. 


$5.00 


Order Them by Mail 


QUALITY CONTROL 


New 4th Edition—by Norbert L. Enrick 
Principles and techniques for everyday 
use. Shows manufacturers how to im- 
prove average quality of products and 
save money. Explains use of statistics 
for establishing tolerances which are 
applied to dimensions of components 
and assemblies as well as tolerances for 
non-dimensional quantities. Shows step- 
by-step improvement in long-run pro- 
duction operations. 216 pages. 


$5.50 
INSPECTION AND GAGING—2nd Ed. 


by Clifford W. Kennedy 

The specific functions of manual and 
automatic measuring devices and gages, 
the techniques of using them. Analyzes 
the methods and duties of the different 
types of inspectors. Ideal for use in the 
plant or as training course text. 345 
Illustrations. 522 Pages. 

$9.00 


HYDRAULIC AND PNEUMATIC 
POWER FOR PRODUCTION 


by Harry L. Stewart 

Contains information on fluid-power 
circuits, types of equipment and oper- 
ational details useful to designers, buy- 
ers, installers and operators of hydrau- 
lic and pneumatic equipment. Describes 
step-by-step how air and oil equipment 
can be applied to the manual and auto- 
matic operations of all types of produc- 
tion machinery. 348 Illustrations. 416 


Pages. 

$8.50 

SELLING TO INDUSTRY 

by Bernard Lester 

64 articles on how you can do a better 
sales engineering job. Covers the prob- 
lems encountered in selling industrial 
products or services and discusses suc- 


Use the postpaid card below to order the books you want. We will bill 
you later. Remember, you save postage charges on the books when you 


send payment in full with your order. 


THE INDUSTRIAL PRESS, 93 Worth Street, New York 13, N. Y. 


Please send me the following books. 
C Bilt me. [) Bill company [) Payment enclosed, send books postpaid. 


Orders from foreign countries, ex 


cept Canada, must be accompanied 


by payment in full including 50¢ per book, postage and handling. 


CITY ..cccceee 
HOME ADDRESS 


-+. STAT 


(piecse fill in home address only if yow want books sent there) 


M/2/60 


BETTER TOOL CRIBS 
by William Raisglid 


How to organize and operate an efficient 
tool crib with maximum benefits. How 
to avoid wasteful, haphazard methods 
of tool crib operation. Complete control 
systems based on the use of brass tool 
checks and triplicate tool charge slips 
are clearly described. 87 Illustrations. 
152 Pages. 


$4.00 
MACHINE SHOP TRAINING COURSE 


by Franklin D. Jones 


Contains 1124 pages of questions and 
answers, shop problems and solutions, 
blueprint reading charts. Illustrated by 
572 drawings and photographs. For 
use as a textbook or for designers and 
roduction engineers who want the 

ndamentals of machine shop practice. 


Two-Volume Set, $9.00 
Single Volume, $5.50 


INDUSTRIAL LUBRICATION PRACTICE 
by Paul D. Hobson 


Practical working manual covering 
motors, engines, turbines, compressors, 
refrigeration equipmert, machine tools, 
pneumatic an ydraulic tools, and 
other industrial and marine equipment. 
Chapters on oil purification and recla- 
mation, use of cutting fluids, and stor- 
age preservation of machinery. 167 II- 
lustrations. 534 Pages. 


$8.00 


GEAR RATIOS FOR 4- 6- AND 8- 
GEAR COMBINATIONS 
by Earle Buckingham 


Simple method for determining sets of 
4-, 6- and 8-change gears to meet pre- 
cision gear ratio requirements. Features 
tables of pairs of consecutive factorable 
numbers from 1000 to 40,000, their ra- 
tios and reciprocal ratios to use in 
making 4-, 6- and 8-gear combinations. 
95 Pages. 


$5.00 


DRAFTSMAN’S MATHEMATICAL 
MANUAL 

by Franklin D. Jones 

Draftsmen supplied, out of their daily 


experiences, this useful collection of 
classified problems and solutions. Con- 
tains principles of algebra, equations, 
problems involving unknown an 
solution of triangles to determine linear 
dimensions, calculating unknown diam- 
eters or radial dimensions, and 
engineering and designing problems. 
249 pages. 

$3.50 


More Books Described 
On Reverse Side 





Stocking Warehouses: 


Detroit, Los Angeles, Greenfield 


Buy your drills with the same care you 
used in buying the machine tool to run them. 


Today’s production quotas demand that your machine tools 
deliver with all the speed and precision built into them. Equip 
your drilling machines with the drills that will permit them to 
operate with maximum efficiency and economy ... COGSDILL 

. the name to remember for quality . . . to watch for progress. 





COGSDILL TWIST DRILL CO., INC., Greentield, Mass. 








Top quality...sensibly priced 
The CLEARING-HARRISON 


There's a lifetime of service in these rugged lathes 
plus features you'd expect to find only in far costlier 
machines. 


Induction Hardened Bed Ways « All Gear Heads e Anti 
Friction Bearings on the Spindle ® Gap-type Beds 


Check the prices of these lathes at right. Then you'll 
know why hundreds of wise buyers have been selecting 
the Clearing-Harrison. See them at your nearest dealer. 
Write or call us for his name. 


COAST TO COAST SERVICE FACILITIES 


Clearing’s nationwide facilities assure you of prompt service 
always. Replacement parts and accessories are stocked at 
Clearing and are available through all three plants, at all 
service centers and through all Clearing dealers. 


The 


Clearing-Harrison Lathe 


...Its the 
deal in industry 


11” lathe —$1.950.00* 
11” copying lathe—$3.750.00* 


16” lathe—$4,450.00* fa 
16” copying lathe —$6.950.00* af 


13” lathe —$2,950.00* 
: 13” copying lathe —$4.850.00 


*Base Price F.0.B. Chicago, Los Angeles, New York. 


<2=i Clearing 


DIVISION OF U.S. INDUSTRIES, INC. 
6499 W. 6Sth Street ¢ Chicago 38, Illinois 


Mechanical Presses + Hydraulic Presses + Torc-Pac O. B. |. Presses « Axelson Lathes + Harrison Lathes « Special Equipment for Aircraft & Missiles Mig. + Dies « Torc-Pac Drives 


Look for the 
CLEARING NAME 
on these products 








